RESULTS 


OF A SCIENTIFIC MISSION TO 


INDIA AND HIGH ASIA, 


UNDERTAKEN BETWEEN THE YEARS MDCCCLIY. AND MDCCCLVIIL, 


BY ORDER OF THE COURT OF DIRECTORS OF THE HONOURABLE EAST INDIA COMPANY 


BY 


HERMANN DE SCHLAGINTWEIT-SAKUNLUNSKI, 
ADOLPHE, AND ROBERT DE SCHLAGINTWEIT. 


WITH AN ATLAS OF PANORAMAS, VIEWS, AND MAPS. 





LEIPZIG: LONDON: 
F. A. BROCKHAUS, TRUBNER & CO. 
MDCCCLXVI. 


METEOROLOGY OF INDIA 


AN ANALYSIS 
OF 


THE PHYSICAL CONDITIONS OF INDIA, THE HIMALAYA, WESTERN 
TIBET, AND TURKISTAN 


WITH NUMEROUS TABLES, DIAGRAMS, AND MAPS. 


BASED UPON OBSERVATIONS MADE BY MESSRS. DE SCHLAGINTWEIT EN ROUTE AND COLLECTED 
FROM VARIOUS STATIONS ERECTED DURING THEIR MAGNETIC SURVEY, 
AND INCREASED BY NUMEROUS ADDITIONS CHIEFLY OBTAINED FROM THE OFFICERS OF THE 
MEDICAL DEPARTMENTS. 


BY 


HERMANN DE SCHLAGINTWEIT-SAKUNLUNSKI. 


FIRST PART: 


DISTRIBUTION OF THE TEMPERATURE OF THE AIR, AND ISOTHERMAL LINES, 
WITH CONSIDERATIONS ON CLIMATE AND SANITARY CONDITIONS. 


LEIPZIG: LONDON: 
VA. BROCKITAUS. TRUBNER & CO. 


MDCCCLAVE. 


TO 


H. R. H. ALBERT EDWARD, 
PRINCE OF WALES. 


Your Roya HicuHness’s own travels in various parts of the great British Empire, 
and celebrated authorities in Natural Philosophy and Meteorology at home, have made 
Your Royat Hicuyess fully alive to the scientific importance of the Study of Climate. 
And the more we learn to separate local disturbances from general causes, the more 
apparent and valuable also its application to the practical conditions of life shall 
become. 

Such considerations, encouraging as they are, have made me feel, however, at 
the same time, the greater difficulty in presenting a work which should not be un- 
worthy of the expectations which Your Royat Hicuness so graciously expressed when 
conferring upon me the distinction of accepting my dedication. 

The permission to adorn my work with the name of Your Royan HiaHness as 
patron is a most glorious recompense for the labour and toil undergone in the course 
of my researches; and it will prove—which is a not less important consideration—a 
mighty promoter of science, as it will undoubtedly call forth many a new contribution 


to Meteorology from even beyond the borders of the Indian Realm. 
With profound respect 


Your Royaut Higuyness’s 


most obedient Servant 
JAGERSBURG, Oct. 1865. 


THE AUTHOR. 


PREFACE. 


In consequence of my obtaining from India new observations, of 
which many within the last two years only, the publication of this 
volume was materially delayed; whilst at the same time they presented 
welcome materials for testing theoretically and practically the results 
which we had obtained from our travels and our own registers. 

Also the unexpected modifications resulting for some of the prin- 
cipal conditions of the distribution of heat—such as the rise of the 
thermal equator in the very height of the rainy season as far north as 
32° degrees of latitude, the remarkable difference in the decrease of 
temperature with latitude between autumn and the cool season; or, as 
in High Asia, the unexpected deviation in many regards from what I 
formerly had occasion to observe in the Alps in reference to the 
thermal conditions of the borders, valleys and glaciers—are other ele- 
ments which must be alluded to as having required exceptional time 
and Jabour. 


The provinces are brought into ten groups for India, and four 
for High Asia. In the topographical details preceding the different 
groups it was vecasionally unavoidable to allude to causes of the same 
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nature being of influence here and there, but so it had to be done 
for making the more apparent what is analogous and what is not. 


The elaboration is detailed in the introductory part of this 
volume; the methods of deducing the means had to be analysed 
with special care, the comparison of previous publications with the 
numerical details of the original registers now in my hands showing 
but too often a quite arbitrary combination of hours. Attention must 
be drawn in this regard to the combination of Sunrise and Four o’clock 
in the afternoon (SR. and £2 p.m.) by the plain mean of which a very 
favourable daily mean is obtained from two hours only; if 10" a.m. is 
added the variation also of pressure and wind becomes sufficiently well 
defined. For showing the daily range together with the calculation, 
or the final correction employed, the observation at sunrise and that 
of an hour in the afternoon are given besides the mean resulting; 
wherever the observers’ registers allowed to do so Four o'clock p.m. was 
chosen for the afternoon. The original materials contained for every 
station a great deal more; the additional hours, though not used for 
the calculation, afforded many a data for the better defining the 
character of the climate. 

Where the observations were not as detailed as usual, no deci- 
mals are added to the resulting means; the decimal 0°5 when 
dropped was not counted over. [was the more induced to adopt this 
rule since experience had shown me that most observers when esti- 
mating fractions of a degree have a slight tendency to read rather a 
little tou high. Brackets are added where either the materials were 
incomplete in the registers, or where, as seen in the tabular arrange- 
ment of the results, one year only existed for a month, whilst several 
vears could be combined for the other mouths. 

The hourly variations in the daily and yearly period had to be 
given only for some stations. Next to these tables the comparison of 
the thermometrical scales has still to be mentioned: [ gave it with so 
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much detail, following a special plan of the Indian Meteorological 
Committee, since in this form only it sufficiently saves all trouble in 
comparing data from continental works with Indian and Himalayan 
climate. 


Insolation and radiation, though important also by their power- 
ful influence upon the temperature in the shade, could be alluded to 
here only in reference to the principal modification: the difference result- 
ing for dry and moist climate; in the next volume these observations 
and experiments shall be gone through in combination with the optical 
phenomena; a preliminary communication has appeared already in 
the Bulletin of the Munich Academy. 


Special care had to be taken in reference to Hill-stations also in 
India proper; they are a matter of the greatest importance for the 
location of European troops. Besides the larger official papers, and 
labours like those of Sykes, Hopeson, and Macrnerson, quoted in 
the meteorological literature, much information was obtained after our 
departure by correspondence, since so much had been done by govern- 
ment for ascertaining the sanitary conditions. Notwithstanding the 
difficulties of the protection of Europeans which will ever remain, 
at present already the advancement in the knowledge of climate and 
sanitary rules has shown from year to year a beneficial effect. The 
returns which have been issued from the Army Medical Department 
relating to the health of the European forces in India for 1862, show 
the deaths to have been only 25°68 per 1000, being nearly a third 
under the proportion of 1861. The mortality in the Madras Presidency 
was 20°83 per 1000; Bombay 24°60; and Bengdl (where the majority 
of the troops are quartered), 27°55. Informations obtained in the 
course of publication allow us to expect even 21 to 22 as the average 
fur the year 1864 to 1865. 
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Cooperation was the more valuable in researches on Indian 
Meteorology as the present work is the first for which it is the special 
object. It therefore affords me great pleasure to draw attention here 
already to the contents of the Parliamentary Sanitary Reports which 
were called forth in 1859 by Lord Srantey to whom, also personally, 
we are indebted from the beginning of our publications for important 
and various assistance. 

In India a Meteorological Committee of the Asiatic Society of 
Bengal has recently been formed, a private support to this branch of 
science, originated by that same gentleman-like and personal interest 
which, in every regard, has made contributions from Indian residents 
a treasure for Europe. 


The alphabet used for the transcription is added also in the pre- 
sent volume in a tabular form to the introductory part; in connection 
with the geographical glossary contained in the preceding volume I 
had occasion to explain the principle adopted. 
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repeatedly to be quoted in reference to their meteorological features. 


ERRATA AND ADDENDA. 


The numerical table of the mean temperature of India and the Archipelago, Plate No. 1 of the 
meteorological part of the Atlas, had to be printed some time before the greater part of the stations 
in the text and various corrections and additions more recently obtained therefore came too late to 
be applied in the table. The errors referring to this table alone follow separately. 





Page 40 line 2, for two systems read a system Group 4, station Nakodar to be added: Febr. (61), D.J.¥., 
» 41. ,, 10, after in reference to the variability add ’ 57°6. Year 75°2 
when the proportions of the coordinates » 8, » Rajkot, J.J. A., for 88:'1 read 851. 
are fixed Year for 80°0 read 80°4 
» 48 , 21, for plate 3 read plate No. 4 » 4, »  Chikdldah, Latitude, for 22°50! read 
» 115 ,, 20, for groups read crops 20° 50’. New materials are added 
» 117 ,, 30, for Bolelah read Boleah in the text, Vol. IV., p. 321. 
» 197 and table Group 2 Barrakpur, Dec. to Febr., for » 6, »  Kokonéda, for long. 12° 14’ read 72° 14/ 
69'6 read G8°9 “yy 6 » Samulkoéttah, Year, for 77°0 read 16°7 
., 257 and table Group 3 Lakhnau, March to May, for » 1. ,,. Bijapur, Year, for 81°7 read 81:0 
71°6, read 85°8; June to Aug., for » 7,1. ,, Dharvar, $8.0.N, for 71°2, read 74°6 
89-0, read 87'2; Year, for 76 read 78°8 Year, for 74 read 74°8 
» 285 line 5, for 1844 read 1854 » 1 » Kadapa, D. J. F., for 76°7 read 76°9 
» 316 title of page, for Sisab4ldi read Sitabaéldi » 1 4 Kaladghi, Year, for 78°8 read 78°6 
» B20) yy) )~S fOr BANDELKAND read BANDELKHAND » 41 for Philtan read Phaltan 
line 1, for Kstapeni read KAdépout » 7,2 for Manantsadi read Manantvadi 
» 337 title of page, for Himalaya read central Himalayo » 9, station Kolémbo, S. O.N., for 78°4 read 7.4 
» 494 line 3, for lat. 28° 38 read lat. 29° 38’ jhe we » Mateli, Year, for 77:0 read 76-0 
,. 512stationDalhousie, March to May, for (G06) read (60° 7) » 9 » Trinkonomali, M. A. M., for 82°8 read 
. 507 title of page, for Himalaya read northwestern 84°8. Year, for 83°0 read 83°5 
Himalaya » 10 »  Banjuvangi, D. J. F., for 80°0 read 80°1 
» 529 station Kanam, Sept. to Nov., for 84°& read 548 J.J. A., for 78°4 read 79'18.0.N., 
» 32 station Skirdo, Dec. to ebr., for 35 read 34°7 for 80°8 read 80:0 Year, for 79°8 
Numerical Table, Plate No. 1 read 19°9 
Group 2, station Chaiabdsso, Jan. for 67°0 read 63.6. » LO » Batavia, J.J. A. for 78°7 read 79°0 
D.J.Y., for 67°6 read 66'°5. Year Year for 79°0 read 79°1 
for 18°2 read 779 » 10 for Savivak read Sarivak 


yr Bs 5, Mozafarptr, J. J. A» for 84°7 read 84°6 | “Remarks” line 4, for Thonghu read Tonghu 


Plates Nos. 1 and 4. In reference to the isothermal line of 73° Fahr., new data from Kastern Bengal 
and Assim had allowed me better to define its form and had altered it in the eastern part of the iso- 
thermal chart. In the isothermal lines of India, Plate No. 2, it sinks, from 35° of lat. N. on the western 
border, to 29° of latitude near the eastern border. More recent matcrials showed it to descend there 
nearly a degree lower, as represented on Plate No. 4, together with the numerical details of High Asia. 


a 


6. 


ALPHABET USED FOR TRANSCRIPTION. 


a (i & a &); 5 b (Dh); ch (chh); d (dh); e (6 & &); f; B (Gh); hy iC i)s § Gh); keh), kh; 1 Ah); 
m; n; 0 (0 6), 6; p (ph); r (rh); 8; sh; t (th); u (@ i), it; v; y; z 


RULES OF PRONUNCIATION. 


The system of the transcription adopted is explained in Vol. I, pp. 66—70, and Vol. III. 
pp. 189 —160. 


Vowels. 


a, @, i, 0, u, as in German and Italian. 

4, 6, i, as in German. 

Diphthongs give the sound of the two component 
vowels combined. Disresis is marked by the 
accent falling on the second of the two vowels. 
- above the vowel makes the vowel long. 

In general we considered it unnecessary to add 
this sign when the accent coincided with it and 
the omission would not influence the correctness 
of the pronunciation. 

Short vowels are not separately distinguished. 
’ above a and e (i 6) is a sign of imperfect 
phonetic formation, similar to the open 2 in but, 
and e in herd. 

- below a indicates the deep sound, like @ in 
wall, 


~ above a and o indicates a nasal sound, like 


a and o in the French words gant and son; 
also 6, i, and fi had to be introduced for 
marking the nasal sound of e, i, and u; in the 
nasal diphthongs ati and at, we make the sign 
over one only, though both have the nasal 
sound. 


GENERAL 


The measurements of heights and distances are 


given in English fect, the miles also are English. 


All the heights are absolute, referring to the 


level of the sea. 





Consonants. 


1. b, d, f, g, h, k, 1, m, 0, p, x, 5, t, are pronounced 
as in German and [nglish [the variations 
occurring in the pronunciation of g, and h (in 
English) excepted ]. 

2. h, after a consonant is an audible aspiration, 

except in ch, sh, and kh. 

ch, as in English (church). 

sh, as in English (shade). 

kh, as ch in German (hoch). 

j, as in English (jest). 

v, as the zw in German (Wasser), being different 

from v in very, and w in water. 

8. y, as y in the English word yes, or j in the 
German ja. 

9. z, soft, as in English. 


A ee 


Accents. 
"marks the syllable on which the accent falls, 
whether the syllable be long or short. 


Alphabetical Registers. 
In our alphabetical registers the letters follow 
in the order of the alphabet, irrespective of the 
signs attached to them. 


REMARKS. 


The latitudes are North unless separately 
marked byS5 as southern; the longitudes are referred 
to the meridian of Greenwich. Adopted longitude 
of the Madras Observatory: 80° 13’ 56” East Green. 


The readings of the thermometer are given in Fahrenheit. 


PART I. 


THE OUTLINES OF CLIMATE 


AND 


THE VARIATION OF TEMPERATURE. 


ERRATUM. 


I. ARRANGEMENT OF THE METEOROLOGICAL VOLUMES. 


A. Temperature, Moisture, Rain. B. Pressure, Wind, Optical Phenomena, Physical and Chemical Experiments. 


Climate in general described, together with the details respecting Temperature. 


Au analysis of the physical and chemical qualities of the atmosphere, experiments 
and details concerning the heating power of the Sun, and its modification in acting upon 
solid or liquid surface—such are the elements from which natural philosophy in most 
of the general works on meteorology has started for facilitating the interpretation of 
what we observe. 

For the observations and materials collected during the travels from 1854-58 I pre- 
ferred beginning in this volume with the characteristic of climate and the observations 
about temperature, moisture, and rain. For India and the countries to the north of it, 
where a region of excessive heat is followed next by that of excessive height, such 
materials the better direct the attention to unexpected questions as to the principal 
causes. Wind and barometric pressure, optical phenomena, and physical and chemical 
experiments, shall be the subjects of the next volume. 

Temperature is the active power, the force vive of the meteorological phenomena, 
and the tables introduced by a descriptive characteristic of climate can be connected, at 
the same time, with the modifications of cultivation and settlement—with the habits 
aud manners, even the character of the inhabitants. By its influence upon vegetation 
temperature is not less important for the types of foreign scenery. Also the great 
variety of climates, if we consider the changes from Ceylon up to the Panjab, is in 
favour of describing them in the first part of the meteorological researthes; it. is 
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an introduction for the European reader—it is the key to many a question for the 
intelligent native; and, for the author's memory, I found these outlines to be the 
best reanimation of the recollections, teaching one fully to appreciate the influence of 
such numeric variations, which otherwise might but too easily appear indifferent. 

In Ceylon and along the southern coasts the climate is not excessively hot, though 
steamy and close—the eternal spring of the tropics for those who never have been there. 
In the Panjab already the difference between absolute extremes in the course of the year 
amounts to 90° Fahr., and the sea breeze of the tropical coasts for many a day has no 
other substitute here than the breaking down of a hot wind with sunset in spring and 
summer, and the morning ice upon unprotected sheets of water in the cool season. 
At first the climate of India might be thought not to show very many different 
features to describe as long as height remains excluded. Nearly all its surface 
is within the tropics; it is surrounded by seas on two of its sides, and along the 
third it is separated from the continental region of Asia by the highest chains of our 
globe; here, however, the periodic changes of the monsoons and the power of a tropical 
sun are combined in their action upon climate. Besides, we must not forget the distance 
of the limits: it amounts, from Ceylon to the Panjdb, to 30 degrees of latitude and 
to 25 degrees of longitude, from Kabul to the western end of the Himalaya above 


Assim being fully as far as from Gibraltar to Greece. 


IL METEOROLOGICAL MATERIALS. 





Manuscripts oF ONSERVATIONS DURING OUR TraveLs. Panoramas and views quoted when illustrating also meteorological 
details. 

Previous Mereonotocicat Recisters. Asiatic Society of Bengal; Col. Syxes; Dr. Lampe. 

Merroro.ocicaL OrriciaL Manusertets. Hugn Macrnerson’s Mediation. Materials contained in the thirty-eight 
volumes, Dause’s assistance in calculating. My abstract of means published in the Transactions of the Royal 
Society. Number of stations. 

Partiamentany Reronts on the sanitary state of the Army in India. Begun by Lord Sranuey. Important contri- 
butions by Graisner, Duncan Macruenson, Marni, Pearse, Rooxe, Svtnertanp. Incomplete means. 

Orriciat, MATERIALS, PrinTED In INDIA. Selection from the Reports of Government. Duncan Macrierson, Batvoun. 
—Himalaya. 

Scientiric JournAts anp Locan Pustications or Ixpia. Alphabetic List. I. Temperature. IT. Radiation, Mirage, 
Evaporation, Snow line. If. Rain. IV. Wind. 


MANUSCRIPTS OF OBSERVATIONS DURING OUR TRAVELS. 


Great is the variety of details preying upon a traveller's mind simultaneously 
whilst crossing large tracts of land novel to him and partly unexplored by previous 
observers. Finally, when he arrives at thinking over his impressions and at the heavier 
task of working up his manuscripts, he would be bewildered by the multiplicity of 
facts, had he not followed a certain plan in his books. Thus, in travelling already 
much assistance can be obtained from keeping the writings as subdivided as possible. 
I had made it our rule to use one general book at a time, but its sheets were num- 
bered, and a detailed preliminary division of space had been made for the various 
branches. As an additional modification apparently of minor importance, but useful, 
I can recommend the English practice of writing manuscripts on one page only; this 
allows one to cut off what, in a final arrangement, he may wish to place elsewhere, 
without its being requisite to make subdivisions and quotations; and such manuscripts 
can easily be brought into any systematic form the subjects may require. 

Our manuscripts of observations are bound together at present from forty-six volumes, 


two of which, the relics of our poor brother Anotrug, only reached us January 10th 1862, 
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from Kashgar, where he had been killed; Vols. 17 to 24 contain the meteorological 
researches of ourselves and our establishments. 

These forty-six volumes of manuscripts of observations are: 1. Itineraries. 2, 3,4. Routes 
and Route-books. 5. Comparison of instruments, and corrections. 6, 7, 8. Topo- 
graphy and trigonometrical measurements. 9—12. Astronomical determinations of 
latitudes and longitudes; magnetic observations. 17,18, 19. Climate in general; tem- 
perature. 20, 21. Carbonic acid of the atmosphere; rain; dew; height of clouds; elec- 
tricity; ozone; optical phenomena; glaciers. 22, 23, 24. Temperature of rivers; of the 
ground at various depths. 25. Physical geography of the sea. 26. Sources and 
thermal springs. 27-30. Geological researches. 31, 32. Geological collections. 
33—36. Hydrography of rivers; depth and temperature of subterranean water. 
37, 38, 39. Ethnography, measurements; glossaries. 40. Ethnographical and zoological 
collections and observations. 41, 42. Botanical and Colonial details in general. 
43. Official letters and reports. 44, 45, 46. Aponrue’s posthumous papers of obser- 
vation. —A printed copy of a detailed index has also been added to our official 
communications presented in 1860 to the India Office and to the governments 
of India. 

During our journeys meteorological instruments were left for continued cor- 
responding observations wherever the occasion presented itself. 

In India we enjoyed at various stations (as mentioned in detail in the alphabet- 
ical lists) the private assistance of the residents, ready to undergo the trouble of 
careful observations. 

In the Himalaya and in the regions to the north of it, as soon as the zone of 
sanitary Hill-stations was passed, every observation had to be made not only with our 
own instruments, but we also had to leave observers behind with them. Amongst 
these I particularly name my assistant Lient. Apams for Sikkim and north-eastern Assim ; 
the native doctor Hinxfsuew for the central parts of the Himalaya and Ladak; and 
Mr. Moyrerro, the zoological collector, for the western Himalaya and Kashmir. In 
reference to meteorological registers my particular attention was directed in every 
new region properly to define in the first instance the laws of periodic variations, so 
important for the deduction of any kind of meteorological results.— The instruments 
used and their description, as far as new modifications applied are concerned, shall 


be added in conclusion. 


=) 


THE TRAVELLERS MANUSCRIPTS.—PREVIOUS REGISTERS. 


The panoramas and views, 750 in number’ with those of my brother ADOLPHE, 
may be also mentioned, materially facilitating the illustration of the phenomena of 
physical geography. During the progress of the publication, therefore, the plates of 
the atlas were purposely selected so as to show a great variety of scenery; and in 
consequence aspects drawn from nature can now be quoted in most instances in 


connexion with the climate of the various provinces and groups. 


PREVIOUS METEOROLOGICAL REGISTERS. 


These materials are limited for India to a comparatively narrow space of time; 
but also for other parts of the tropics our knowledge of climate in the form of 
positive data is not very ancient. In India, soon after the appearance of Humboldt’s 
standard works on iséthermal lines, some of the men to whom we owe the 
foundation and the progress of the Asiatic Society in India had directed their atten- 
tion also to the definition of climate.2 The observations remained limited for some 
time to a few places only. Col. H. W. Syxes first published more extensive 
researches, particularly rich in details about the Dékhan;* besides the scientific results 
they presented in themselves they were also of great importance in directing the 
attention of Government’ to the relations connecting meteorology with the various 
questions of military and civil settlements, and soon after his reception into the 
Court of Directors the plan for an extensive series of meteorological observations 
to be distributed all over India, in charge of the medical establishment, was put in 
execution.’ 

Dr. Lamsr’s Register in the Asiatic Society’s Journal for 1852 gives the monthly 
means for ninety-five stations;* they are most carefully collected, but, as Dr. Lamps 


himself says, in his introductory remarks, many of them may be considered too warm by 


1 The Atlas of 100 plates will contain, besides the panoramas and views, about 20 plates more of physical and 
geographical maps. At present, four volumes of the nine being completed, 44 plates have appeared. A general 
register will indicate the final systematic arrangement. 

* These stations, so carefully collected by Dove in Berlin and Scumin? in Jena, I have not failed to add, for 
comparison with the more recent data. 

5 See “Literature” and “Group of Stations.” 

* Marshal Ranpvon, the minister of war in France, has recently decided that analogous observations shall be made 
in the French hospitals in Algeria. The advice for the execution, and the tables to be used, are put together by 
M. Grewises. 

§ Communicated by Col. Sykes to the British Association in 1852; also contained in Dovu’s “Non- periodical 
variations of temperature,” Part 1V., Berlin Academy, 1853. 
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as much as 2° to 4° Fahr. This is particularly the case, as I had occasion to find from 
comparison with my more detailed materials, in the central and north-western regions, 
where the daily variation is greater, and where in consequence, an improper combination 
of hours produces a deviation from the true mean which is the more considerable. 
The tables sent in to Dr. Lamps had not unfrequently been based upon the arithmetical 
mean of Sunrise, 10’ Noon, 2, 4, Sunset: in consequence the result was a higher 
temperature even than the mean for the “day” only (since the comparatively cool morning 
hour 8 a.m. is not even included); and his values differ considerably from the mean 
of the 24 hours, particularly for the regions and periods of vivid nocturnal radiation. 

A difference of “a few degrees” is of much greater importance, when compared to 
the effect of space on the globe, than might perhaps at first be expected. A glance 
at the isothermal maps shows it plainly enough, if we take ‘into consideration how 
little altogether the numerical values vary in some regions and particularly in some 


seasons, 
METEOROLOGICAL OFFICIAL MANUSCRIPTS. 


It was the more important for me that I obtained a very great number of official 
meteorological Registers in the full detail of the original observations. From various 
civil and military stations they could be procured during our travels, but by far the 
greatest part 1 obtained froin the Medical Board in Calcutta, now succeeded by the 
office of the Principal Inspector-General of Health, Dr. McCueuianp. 

For these meteorological manuscripts I am particularly indebted to the proposals 
and the mediation of Dr. Macpuerson. From 1851, after Dr. Lamse’s examination of 
the papers, the sending in of meteorological registers to the medical board went on, 
but they arrived very irregularly and remained deposited in one general repository; 
in 1857 they were handed over to me; also for some of the next years registers were 
seut to me to Kurope. 

My first impression on opening the huge boxes at home was not a favorable 
one; the only thing which could at first be done was to form preliminary groups 
according to the tint and size of paper; within these groups further distinctions could 
be niade, finally leading to a topographical and chronologial arrangement. Then, 
however, materials before me presented themselves very complete indeed, notwithstand- 


ing the vast surface they included; they now form a series of thirty-eight folio-volumes 
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of manuscripts,! to which became added one volume of index of contents and general 
observations; the number of these stations is 197. 

A careful control, in most cases from a personal examination of the observations, 
the localities, and the mode of putting up the instruments, also enables me to state, 
that in general the observations of the medical officers are perfectly satisfactory’ as to 
the numerical elements of temperature. In some cases the zeal of the observers, parti- 
cularly where native assistants had to be employed, might have been greater; in others 
the selection of the place for putting up the instruments (so that for all hours of the 
day disturbing local influences remained as much as possible excluded) was not made with 
proper care; but in general the errors were not important; in but few cases had I 
to leave out one or the other month (in consequence of the thermometer’s becoming 
affected by direct or reflected influence of the sun); occasionally a station had to be 
exchided completely; in the north-west provinces and in the Panjab, where the climate 
is more variable, greater care was necessary to select well the materials; in Bengal, for 
instance, where anomalies are less frequent, irregularities of the observation sooner 
appear as such. 

If the month was not complete, the mean was introduced, if not more than one-third 
was wanting; if the days wanting were not equally distributed over the month, and 
if they were left out at the beginning or the end of the month, a correction was 
applied deduced from the formule for completing deficient periodic vartations.? Also 
some of Dr. Lamze’s means I could still correct in this respect from the materials 
I had obtained at Calcutta—lIn the formation of decimal fractions five, when dropped, 
had not been counted over—Whiere only entire degrees had been read off, the means 
also remained limited to entire degrees, unless the very great number of hours 
within the day, or similar favourable modifications, allowed one the better to define 


the decimals from partial daily curves. 


1 Meteorological and Magnetic Observations in India and the Himalayas, chiefly by the Officers of the Medical 
Department in India, and by several Gentlemen of the Civil and Military Service. Vols. | to 38; collected 1854 to 1858. 

The distribution of the stations, as quoted in the course of this volume, is the following: 

1, 2. Bombay, Kolaba observatory. 3. Malabar coasts. 4 and 5. Ceylon. 6. Tendsserim, Siam, 7. Southern 
Karnatik. 8,9. Koromande] coast, Bay of Bengal. 10..Maissiir, Dékhan. 11 to 14. Bengal. 15 to 20. Assim, Khassia 
Hills, Eastern Dependencies of Bengal. 21 to 27. Hindosian and NW. Provinces. 28 to 32. Panjab. 33. Rajputana. 
34, 35. Sikkim, Nepal, Kamaéon. 36. Garhval. 37. Strmoér. 38, Chamba, Marri. 39. Detailed general Index. 

? For the hours of observation used, sce “Y., Calculation of the daily mean.” 


* See the considerations about “The daily and yearly periods of Temperature,” p. 44. 
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The correction of the zero point was applied directly wherever traceable; in an 
average 1° Fahr. can be considered as its mean value. 

The observers will find their names’ mentioned in due acknowledgement together 
with the period of their work. 

For large military stations, where not unfrequently more than one series of ob- 
servations was made independent of another, I generally preferred selecting one 
made with particular care to taking the mean of all of them. 

The arithmetical means of the hours’? I had recalculated for all the elements of 
my horary combinations, such as SR, 4h. p.m, min., max., &c. Though most of the 
arithmetical means were found correct, the revision also showed occasional errors, 
particularly in the stations were native medical assistants had to superintend the 
abstracts. 

The materials contained in these papers were not limited to the temperature only; 
also the reading of a wet bulb thermometer and the thermometer exposed to the sun’s 
rays were frequently added, and quite generally the quantity of rain and the direc- 
tion of the wind were observed everywhere; the ombrometrical data I even obtained 
from many a station through the revenue offices; as will be seen later, this mate- 
rially assisted me both in controlling as well as in obtaining new data about the 
quantity of rain. 

Barometrical observations had to be used with precaution, though I found them 
very often in the official papers. It was unavoidable that frequently barometers which 
had to make so distant and difficult journeys to their places of destination had 
become effected by air getting in. 


2 


Finally the “state of the weather,” including many a valuable detail about excep- 
tional phenomena, such as storms, hail, meteors, was added everywhere, and I did 
not fail to profit in the course of my researches by these materials. Also the periodical 
press of India, following the example of the late Dr. Burst, had not failed to direct 
attention to such phenomena, which, if unexpected, I could generally trace to inde- 
pendent sources, confirming each other;* as to the ordinary description and comparative 

1 The initials (frequently very indistinct) and the titles I left out, as it would have been too long to enter 
into official detaila. 

2 The combinations for forming the means of the day were generally wrong or arbitrary throughout. 


4 For this purpose I had taken with me to Europe the last volumes of Calcutta, Bombay, Madras, Dehili, and 


Lahdr papers, and had them carefully gone through by a clerk, Mr. Dinoen. 
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characteristic of the weather in general, it had to be used with precaution. But too 
frequently a terminology of exaggeration, such as “more heavy rains than ever 
before,” “unusually hot season,” is seen repeated every year nearly on the same day. 
The vague character of such estimations is still materially increased by the circum- 
stance that even the same individual is not equally affected every year by the samc 
temperature, and that in India particularly climate has an apparent tendency to 
become worse with time for every one of the European residents, even if not becoming 
precisely hotter or cooler. 

The manuscript materials generally did not include those of the year 1851; they 
were no longer at hand at the medical board when I came, as they had been given 
over to Dr. Lamas. Therefore in but few instances could the year 1851 be given in 
the same form as the others, and in the application of a correction without the 
details I should have been the more unsuccessful, as there is every probability that the 
hours of observation are also not the same for all the stations.’ For the littoral 
regions of climate with moderate daily variation, comparison showed, as was to 
be expected, that the deviations could be passed over. These stations will be found 
included in the results; for other stations the values are given only for comparison, 
some stations for which I had nothing to add I did not alter but left out;? whoever 
knows the doubtful value of isolated numbers will understand such a proceeding, I hope, 
and approve it. 

Personal information obtained from the observers is contained in the details of 
the respective stations. . 

IT could scarcely have succeeded in getting the necessary combinations worked out 
for so great a number of stations, had I not enjoyed the assistance of Mr. Dausz, a 
man of unusual mental power in reference to arithmetical work. As his faculty, limited 
to this speciality, was quite exceptional, he had begun, when only a boy, to give perform- 
ances; and after getting tired of this kind of life he settled in Berlin and offered his 
services as assistant in scientific work, and was also frequently employed by Dovu and 
Ewxs. At a glance the mean of any number of data, even in complicated combinations, 


was deduced; and notwithstanding this rapidity he was perfectly trustworthy; never- 


' Wherever [ could recalculate I did so; and this will explain the occasional deviations from the numbers 
given by Lamne, Sykes, and Dove. 
* As.: Amritsir, Balasor, Banda, Gugéra, Gurdaspur, &e. 


yx 
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theless he did not object to make re-calculations in a different form for control, when 
it was required. Also the counting of any number of objects was executed by him 
with equal facility as soon as he could see them separately, not so superposed over 
each other as partly to be concealed. When the materials of the thirty-eight volumes had 
to be taken to the bookbinder’s, he wished, as an object of amusement, to be allowed 
to know how many sheets there were; it was sufficient for him to cast a look at every 
parcel along the edge where the folds were visible, to tell in a few minutes that 
the sum total was 7419, a number perfectly corroborated—additional pages of titles 
and registers being kept aside—when later for quotations and control of the progress 
of the work of calculation every sheet had got its number put on, and the sum total 
of the 38 books could be found. 

He died of epilepsy at Berlin in 1860, about 34 years of age. For my 
meteorological researches he had completed, besides the ordinary process of taking 
arithmetical means, two works particularly troublesome; the one was the reduction to 
the freezing point of the barometrical observations at the different stations’ (the 
degrees of the thermometer being written at the side; as in the Parliamentary Reports, 
the atmospheric pressure at different stations cannot be directly compared): the next, 
more complicated still, was to deduce the resulting mean direction of the wind from 
the mechanical combination of the various directions observed. 

For putting the questions to him, even for writing down the results, he wanted 


assistance, and he himself remained perfectly indifferent‘ as to the nature of the object, 


1 IT had repeatedly occasion to examine his skull, also together with anthropological friends; it showed nothing 
particular. He was a Jew, and his features allowed one to recognize the Semitic type. Perhaps the foldings of the 
brain might have shown some exceptional modifications, as the researches of Prof. Biscaor have shown in several 
instances of unusual mental power. : 

2 Those from the Parliamentary Reports I wanted (they are given there with “Temperature of the Mercury”) 
T had reduced after Dansz’s death by Mr. Hernen. 

3 Concerning the method employed see “Physic. Geogr. of the Alps,” vol. L, p. 304. It will be detailed in 
volume YV.; an arithmetical mean of different winds is in itself impossible. 

‘ As a curiosity I must mention the report of a drama he made to me. That evening he had not come as 
expected; the following day, with his apology, he said, that in the theatre he had amused himself during the first 
act by counting the number of words beginning with an “S,” hut as this was too little work to fix his atten- 
tion, he went on counting, but from that moment keeping those words separate where the “S” is followed by “T.” 
When with me the next day he desired to try whether it agreed with the printed text I had in my library. 
The piece performed was Suaxsrrane’s “Merchant of Venice,” in ScrLEcEt’s translation; the aubject as well as the 


players had remained unobserved by him. 
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a circumstance which not unfrequently made his talent less universally useful than 
otherwise might be expected, and enough remained to be done afterwards. 

For India—the Himalaya and Tibet not yet included—I have published the 
numerical elements for 208 stations in the Transactions of the Royal Society; it was 
particularly pleasing to me to see these researches introduced by General Sapiyn, the 
President, so high an authority himself in every branch of physical geography. From 
communications obtained with usual liberality during my last visit to London, partly 
official letters addressed to me through the India office, partly printed Indian Records 
and Reports down to their most recent arrivals, I was enabled to increase the present 


edition of the Indian stations to 246. Those for High Asia are 32 in number. 


PARLIAMENTARY REPORTS. 


The Parliamentary Reports on the Sanitary state of the Army in India, a work 
most valuable also for many scientific questions, had been begun by Lord Sranwey, in 
1859; it was published in 1863 in two volumes in folio and one volume in 8°. It 
would be too long to enter here into those details of statistics and medical topography 
we find here analysed, together with the practical military questions; in reference to 
meteorology for nearly every station some observations are added, and very valuable 


general articles are communicated in various parts of the work; I particularly quote: 


GLAIsHER, Dr. James, Report upon the Meteorology of India in relation to the Health 


of Troops there stationed. Vol. L, p. 781-943. 


Macruerson, Dr. Duncan, Inspector-General, Report on the Sanitary Conditions affect- 
ing all India. Vol. IL, p. 622-660. 


Martin, R. M., Remarks and Collected Facts on the Climate of India, on the Geological 


Features, and some tabulated Views of the Population. Vol. 1, p. 503-526. 


Pearse, Dr., Principal Inspector-General, on the Sanitary State of the Indian Arms, 
Madras Presidency, Vol. IL, p. 601-621. 


Rooxe, Dr., Principal Inspector-General, do. Bombay Presidency, Vol. IL, p. 911-918. 


; b . 
These meteorological data were also received through Professor Dove's mediation into the Berlin Academy’s 
Monatsberichte, mathematisch-physic. class, 197-228, 1863. 


In the Munich Academy I had pi an ¢ " 
Bulletin, p. 382 to 241, 1863. . reeny kanes 
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SuTHERLAND, Dr., Abstract of Returns made to the Questions issued by the Royal 

Commission. Vol. I.; local climates, p. 380-382. | 

An enumeration of the witnesses and the authors of the written replies would be 
too long here. The observers’ names are mentioned at the respective stations. 
In reference to the nwmerical meteorological data, however, it is to be regretted that 
they are not complete enough to be traceable to the elements composing the mean. 
We have the same case here as in Dr. Lamsz’s publication; the means had been sent 
in from an arbitrary combination of hours. As I had occasion to judge from a com- 
parison with other years for the same stations, the “Mean Temperature” is through- 
out too warm; also the circumstance that the means of maximum and minimum, 
when combined, give the temperature cooler than the values adopted there, confirms it 
in an independent form; they are not even comparable amongst themselves, the hours 
used not being everywhere the same. I never failed to mention, when I found the data 
indicated there showing no material deviations, but I did not introduce them into my 
tables unless I had no other materials; in such cases I recalculated the results, deducing 
them from the maximum and minimum instead of taking what there is the mean' 
temperature; the resulting values for seasons and years had to be calculated separately 
everywhere, as they are contained for none of the values in the parliamentary meteor- 


ological registers. —The verbal description of climate is very careful throughout. 


OFFICIAL MATERIALS PRINTED IN INDIA. 


Amongst the official materials printed in India I have to name, for meteorological 
data, those selections from the Records of Government which contain information in 
reference to the localities proposed to be used as mountain or marine sanitaria. On 
account of this practical point of view I did not exclude from my tables even such 
isolated hill stations as Dérhi, Rhotasgarh, &c., for which the data included but a very 
limited period of time; in the paper I had presented to the Royal Society I had not 
entered into such details. 

The principal publications are those of 1861 and 1862. 

A. Report on the Sanitary Establishments for European Troops in the Bengal, Madras, 
and Bombay Presidencies. Selections from the Records of the Government of 

India. 1861, No. IL; 1862, No. UL 


1 The extremes being in most cases not the results of registering inetruments, but SR and an afternoon hour, 


(most frequently just 4 r.s1. being uscd) I was the more authorized to do so. 
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B. Duncan Macruzrson, Reports on Mountain and Marine Sanitaria within the Pre- 
sidency of Madras, the Straits of Malacca, the Andaman Islands, and British 
Birmah. From January 1858 to January 1862, Madras. Selections from the 
Records of Government, No. 74, A. 1862. 


Also Dr. Banrour’s work “Barometrical Sections of India,”’ Madras, 1853, contains, 
p. 31, some determinations of mean temperature based upon observations of minimum 
and maximum, viz. probably Sunrise and an early hour of the afternoon. As I have 
no further details as to the deduction of the “means” and as to which other hours 
might have been combined, I give the monthly means only for Arkot, Belgau, and 
Nagpur, for which I have no other data. 

For the Himdlaya no works on meteorology or physical geography have been 
published in particular; amongst the recent travels those of Cunnincuam, Hooker, and 
Srracury contain detailed and very careful meteorological observations; ouly it would 
be desirable that these, as well as their predecessors, might have been able more 
frequently to leave behind native observers for continued registers. 

For climate and physical geography also Royze’s splendid work, “Illustrations of 
the Botany and other branches of the Natural History of the Himalaya Mountains,” 


London, 1839, contains many and various data.’ 


SCIENTIFIC JOURNALS AND THE LOCAL PUBLICATIONS OF INDIA. 


A great variety of meteorological notices were to be found in Indian publications: 
the communication of observations with instruments are not very numerous, but 
descriptive notes on climate and atmospheric phenomena are frequently very valuable, 
particularly if personal experience allows one to judge of the details, which otherwise 
might appear too short. Also for the resident such notices are often welcome analoga 
for comparison with his own place; this may justify my having occasionally given 


isolated facts as well as mean general considerations. They are arranged topographically. 


' For the hypsometrical materials of this work sce “Results,” Vol. IL, p. 7. 


> The ten Reports made hy us to Government during our travels, “On the Progress of the Magnetic Survey,” 
contained the various data on climate and physical Geography, to which we had occasion to add some details befure 
Parliament. in 1858, printed in the Papers “On Colonization and Scttlement in India,” 4th Report, p. 1-10. 
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Many of the scientific periodicals having no registers sufficiently detailed, my 
looking them through for such materials took up much time; but finally I could not but 
be perfectly satisfied with the variety of data I had found. Shorter notices about climate 
which I could no more enumerate in the following list, may be met-with in other local 
publications, such as Medical topographies, Statistics, Records from the revenue depart- 
ments; I left them out for abbreviation, and chiefly because most of the information they 
contain may be considered as included already in the communications I quoted. Also in 
Tuomson’s “Gazetteer” most of the articles on “provinces” contain some notes on 
chinate. 

The history and the great variety of Ancient Indian Literature might allow one to 
expect that some data could be met there in connection with the question whether 
or not changes in the climate could be traced. Nothing precise in form, naturally, 
could be expected; even in Europe everywhere science had made many a profound 
discovery before the pagan form of prediction of wind and weather had been 
limited by the study of the physical causes upon which they depend. What I looked 
for, at least, was to find some data for exceptional meteorological phenomena; but in 
vain, and Jydtisha, the sacred Vedaic calendar, arose simply from the necessity of 
teaching how to fix the proper time for sacrificial acts, and what it contains of lunar 
and solar astronomy is of very little value, even fully allowing for its antiquity. 

For study and information, particularly for those of my Indian readers who may be 
inclined to add to the stock of our materials by taking an active part in observations 
and researches, I quote for physical geography in general Mrs. SommeRvILLE’s and Sir 
Joux Herscuet’s recent works; for meteorology exclusively we have in German the 
well-known larger works of KAmprz' und Scuip, and various Handbooks of recent 
date. 

In the arrangement of the list of Literature the provinces and stations are given in 
alphabetical succession; in the quotations the year, as the most important of the details, 
is put first; in many instances, such as Year-books, even in some of the regular periodical 


publications, pages could not be quoted because several parts of the same volume begin 


' Kanrz, Handbuch,” 4 vols. 1836; E. E. Scumi, “Lehrbuch,” 1860; Minny, “Allgemeine geogr. Meteorologie,” 
1860; Convenes, “Meteorologie,” 1868, &c. In French, Martins, “Cours complet de Météorologie de Kamprz,” 1858. 
An appendix on graphical representation by LALanne ia added.—Compare also In. Gavron’s “ Metcorographica,” 
London, Macmituan and Co., 1864. 
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with page 1; but in such cases, the articles being long, it is easy to find them in 
the volume characterized by the year. Many of the earlier articles without careful 
numeric observations which I] had to quote, can be considered as materially superseded 
by those of more recent date. 

In order to avoid repetition I have united here all the details in reference to 


meteorology, not limiting myself to the special objects of this volume only. 


I. TEMPERATURE AND CLIMATE. 
A. India. 


Affghanistan. Inwiy, Memoir on the Climate, &c., of Affghanistén. 1839 and 1840, 
Journ, As. Soc. Beng. 

—— Gnrrrity, Tables of Meteorological Observations made in Affghanistan, Upper 
Sindh, Kutch, Gundama, 1839-41. 1842, Journ. As. Soc. Beng. 

—— Remarks on the Climate of Affghanistan. 1841, Journ. As. Soc. Beng., part II. 

Agra and North-west Provinces. Revenue Meteorological Statements of the N.W. 
Provinces for the years 1844, 45, 49-50. 1853, Agra. 

—— Abstract of the Daily Temperature at the various Stations in the Cis and Trans 
Sutle] States in 1851. Yearbook, N.W. Provinces. 

—— Meteorological Register kept at the office of the Government of the N.W. Pro- 
vinces, Agra. 1852-56 Journ. As. Soc. Beng. 

Ambala. Abstract of Thermometer kept at Umbala 1833-38. 1838, Journ. As. 

"Soe. Beng. 

Andaman Islands, with notes on Barren Island. Records of the Government of 
India. Calcutta 1859, No. XXV.: General Physical Character, &., pp. 4-28. 

Arakaén Coast. Remarks on the Climate of Cheduba, 1844, Journ. Soc. Beng,, part I. 

Assim. J. W. Masters, Metcorological Observations in Upper Assam, made during 
the years 1839-42. Cale. Journ. Nat. Hist., Vol. IV. 

Audh. Donaty Burrer, Outlines of the Topography and Statistics of the Southern 
Districts of Oudh. Calcutta 1839. 

Ava. Burney, Register of Thermometer, 1830, 1831. Gleanings in Science. 

Banda. Meteorology of the District of Banda. 1850, Journ. As. Soc. Beng. 


Bandelkhand. Frayxuix, On Bandelkhand, in the Trans. of the R. As. Soc., Vol. I. 


Iv. 3 
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Bangalor. Register of the Average Temperature for 1838. 1841, India Jour. med. 


and phys. Soc. 





Meteorology of Bangalore, April 1839-40. 1842, India Journ. med. and phys. Soc. 





Atmospheric Phenomena at Bangalore 1844-45. 1846, Calcutta Journ. Nat. 
Hist. 


Baréli. On the Climate of Bareilly. (Gleanings in Science. 


Belgat. R. H. Hunter, Temperature and Climate of Belgat, 1838, 1839. Ind. 


Journ. med. and phys. Soc. Vol. VI. 


Bellairi. Register of the Average Temperature at Bellary. Glean. in Se. 1839; 


Ind. Journ. med. and phys. Soc. Vol. VI. 


Benares. Priysep, Abstract of a Meteorological Journal kept at Benares in 1824, 
1825, and 1826. 1829, Glean. in Sc. 


Bhuj. Dr. James Buryes, General Remarks on the Medical Topography of Bhuw, 
prepared in 1828, printed in the selections from the Records of the Bombay 
Government, Nr. 15, 1855. 


Bombay. J. Nicnoitis, Remarks upon the Temperature of the Island of Bombay 
during the years 1803 and 1804. London, 1819. Trans. Lit. Soc. Bomb., 
Vol. I. 





Mean Annual Temperature. 1838, Ind. Journ. med. and phys. Sc. Cale. 
—— Annual Registers of the Koliba Observatory. The observers’ names shall be 
given with the resulting means. 
—— 4G. Buisr, Meteorological Observations during the Eclipse of the Sun, Dec. 21, 1843. 
Journ. Bomb. Branch of the R. As. Soc. 
G. Burst, Meteorological Observations. 1844, Journ. Bomb. Branch of the R. 
As. Soc. 





Calcutta. M. W. Wotnaston. 1836, Physical Geography of Calcutta. 

—-— Annual Meteorological Registers of the Surveyor-General’s Office. As general 
abstracts I still add: J. M’Crunnanp, in Cale. Journ. of Nat. Hist. 1841 
and 1845; and H. L. Taumiimr, Meteorological Summary for 1847. Journ. 


As. Soc. Beng. 
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Central India. Simm Joun Maxcoum, Report on the Province of Malwa and adjoining 
Districts. 1822, Calcutta. 

Ceylon. Abstract of a Meteorological Register kept at Batticotta. 1849, Journ. 
As. Soc. Beng. 

—— Avan Srevertent, Extract. from the Meteorological Observations at the Royal 
Engineer Observatory, Colombo, for 1853. Ceylon Alm. and Ann. Register. 

—— A. Suaw, Observations made at the Office of the Civil Engineer and Comunissioner 


of Roads, Peradenia. 1853, Ceylon Alm. and Ann. Register. 


Danvah. Temperature at Dunwah. Journ. As. Soc. Beng. 1848, part IT. 

Dainapur. Meteorological Observations of Dinapoore Circle during the year 1838, 
by F. Mansuary. 1841, Ind. Journ. med. and phys. Soe. 

Dékhan and Maisuir. Cor. H. W. Sykes. Various Important Memoirs in the Philo- 
xophical Transactions: 1835. 1850, and 1855. They are quoted in detail 
with the respective stations. 

Fattihptr Sikri. On the Climate of Fattihpoor Sickri (Lable of the monthly mean 
temperature). 1830, Glean. in Se. 

Indian Archipelago. Caprain Exzior’s Magnetic Survey of the Indian Archipelago, 
combined with numerous Meteorological Observations. 1851. Philos. Trans. 
and Meteorological Observations at Singapore, 1841-45. 1850, Madras. 

Indus. Prexcrvan Lorp, Temperature of the Plain of the Indus. 1838, Ind. Journ. 


of med. and phys. Se. 


Kachar. R. Srewarr, Abstract of Meteorological Observations taken in Northern Cachar. 
1855, Journ. As. Soc. Beng. 

ISalsi. Bamo Smrra, Reduction of Meteorological Observations, made at Kaulsea. 
1837-41. Cale. Journ. of Nat. Hist., Vol. IV. 

Karraik. H.D. Roserrsox, Meteorological Observations, made at Karrack and Bushire. 
1842, Journ. Bombay Branch of the R. As. Soc. 

Kolhapur. Abstract Return, showing the Range of the Thermometer and Fall of Rain 
from 1847 to 1851, at Kolhapoor; Nelections of the Rec. of the Bomb. Gov. 

Krishnagénj. McDowaxnn, Statement of the Weather for 22 years, 1800-22, made 
at Krishnagunj, near Rungpoor. 1838, ‘Trans. of the Agric. and Hortic. Soc. 


of India. 
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Kvétah. Temperature of Kwettah. 1841, Ind. Journ. of med. and phys. Science. 


Laiknau. Meteorological Observations kept at the Residency, Lucknow, 1854. 1854 and 
1855, Journ. As. Soc. Beng. 


Madras. Annual Registers of the Madras observatory. For details see station Madras. 

—— Register of Monthly Mean Temperature for the Districts of New Orleans, Hou- 
ston, Florida, Georgia, Carolina, and Madras. 1850, Journ. Agr. and Hort. 
Soc. of India. 

—— E. Batrour, Barometric Sections. Abstract exhibiting the Temperature at the 
stations Madras, Arcot, Trinchinopoly, Bangalore, Bellary, Belgaum, Secunde- 
rabad, Megpore. Madras 1853. 

Maghasséni Hills, as a Sanitarium. Select. Rec. of Gov. Beng. 1861, XXXVL, part IT. 

Mahalbaléshvar. J. Murray, Tabular View of the Meteorology of the Convalescent 
Station of the Mahabaleshvar Hills, 1838. 1828-38, India Journ. of med. 
and phys. Soc. 

Maharatta districts. A. T. Curistm, Sketches of the Meteorology, Geology, Agri- 
culture, &c. of the Southern Mahratta Country. 1828, Jameson, New phil. 
Journ. 

Mirath. T. Jackson, General and Medical Topography of Meerut. 1828, Transactions 
of the med. and phys. Soc. Calc., I. 

— Joun Murry, On the Topography of Mirath. 1839, Calcutta. 

—— Cu. Gussins (now Bothoe), Daily Register of Temperature at Meerut 1850. 
1852, Journ. As. Soc. Beng. 


Mulmén. Temperature at Moulmein for 1836. Ind. Journ. of ined. and phys. Se. 


Nirhida. G.G. Sprrussury, Climate of the Valley of the Nerbuda, 1820, 1823, 1825, 
1828, 1829. Glean. in Sc. 

Nilgiris. Table exhibiting the Temperature in the Neelgeeries, Seerlo, Jackanany, and 
Utakamand, by Macrnerson. 1825, Trans. of the med. and phys. Soc. 
of Calcutta. 

—— Josspu Gien, Meteorological Observations at Utacamand in the Nilgirri Hills. 
1829-36, Ind. Journ. of med. and phys. Soc. 

—— T.G. Tayror, Meteorological Observations made at Dodabetta 1847-50. 
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Nilgiris. Syxzs, Discussion of Meteorological Observations at Dodabetta on the Neel- 


geri Mountains. London 1850. 
Oudh, see Audh. 


Parisnath. G. v. Lrenic, Discussion of some Meteorological Observation, made on 
Parisnéth Hill in 1856. Journ. As. Soc. Beng. 


Rampur. Heat very great at Rampur in Summer. 1939, Journ. As. Soc. Beng., part IU. 

Rampur Béleah. R. J. Beprorp, On the Meteorology of Rampoor Banleah. 1851, 
Journ. As. Soc. Beng. Z 

Ranigdnj. D.H. Witt1ams, Observations on the Temperature of the External Atmo- 
sphere and in the Raneegunge Mine. 1846, Calcutta Rec. 

Rangutn. J. Fayrer, Meteorological Observations kept at the Rangoon Field Hospital, 


1852, 1853. 1852 and 1853, Journ. As. Soc. Beng. 


Sarduli. Brew, Reduction of Meteorological Observations, made at Surrowli on the 
Duab Canal, 1837-41. Calc. Journ. of Nat. Hist., Vol. IV. 

Sindh. The climate of the part of Lower Sindh out of the influence of the sea 
breeze, very bad, &. 1840, Journ. As. Soc. of Beng., part II. 

—— Dr. Kirx, Medical Topography of Upper Sindh. Calcutta 1847. 

— Tables of Height in Sindh, the Panjab, N.W. Provinces, and Central India, to May 
1862. G. T. 8. Calcutta, 1863. It contained the height for several of the 
meteorological stations from data which had not yet been known to us when 
the Vol. Il. of the “Results” was published. 


Tatta. Meteorological Observations, made at Camp near Tatta during the months 
of March, April, and May 1839. Selections Rec. Bombay Gov. 

Titalia. Meteorological Register kept at Titalya 1836. Journ. As. Soc. Beng. 

Turin Mall. F. A. V. Tuursurn, Meteorological Observations, made at Turan Mall, 
1851. Journ. As. Soc. of Beng. 

Trevandrum. J. Caupscorr, Observations on the Temperature of the Ground at 
Trevandrum 1842-45. 1847, Edinburgh. 
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‘B. Himalaya, Tibet? 


Bhutan. R. B. Pemserron, Barometrical and Thermometrical Observations, made in 


various parts of Bootan, 1838. 


Kanaur. Difference of Temperature at Various Heights in Kanaur and Spiti. 1840, 
Journ. As. Soc. Beng., part I. 

— Climate of Kandur. 1844, Journ. As. Soc. Beng., part L 

—-—— Parnrick GERARD, A General Statement of the weather at Kotgurh and Soobathoo 
1819-21, 1829, Glean. in Sc. 

Kashmir. Remarks on the Climate of Kashmir. 1837, Journ. As. Soc. Beng., part H. 


Compare observations during the travels in Vicne’s and Hiice.’s works. 
Jaadak. Cunnincuam, Ladak and the surrounding countries; 1854, Climate pp. 171-190. 


Nepal. A. Camppent, Meteorological register kept at the Kathmandu Residency in 
1837. Journ. As. Soc. Beng. 

-—- Climate of Nayakote. 1840, Journ. As. Soc. Beng., part II. 

— G.H. Rozinson, Meteorological Register kept at Kathmandu. 1843, Journ. As. 
Soc. Beng. 

—— Meteorological Observations made in Nepdl and Sikkim. 1854, Journ. Agr. and 
Hort. Soc. of India. . 

—— Bb. H. Honeson, Papers relative to the Colonization, Commerce, Physical Geo- 
yraphy, &c., &e., of the Himalaya Mountains and Nepal. Selections from the 
Records of the Gov. of Bengal, 1857, No. XX VII. 


Sikkim. Josrpa Guen, Meteorological Observations at Calcutta and Dargeeling, 1834-38, 
1840, 1841. Ind. Journ. of med. and phys. Soc. 

— Meteorological Register kept at Darjeeling, 1836, 1837. 1848, Ind. Journ. of med. 
und phys. Soc. 

—-- J. D. Hooxer, Himalayan Journals; Vol. IL; Appendices. London 1854. 

—— W.S. SHervitt, Notes upon some Atmospherical Phenomena, observed at Daryiling, 
1852. 1854, Journ. As. Soc. Beng. 

! General work, as those Ly Hami.tox, Hoposon, Hooxen, Jaguemont, Moorcrort, Srracuey, &c., also contain, 


Lesides the Lopographical details, numerous though isolated data for the meteorology, snow line, &c. of the various 


provinces. 
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_II. RADIATION, MIRAGE, EVAPORATION,' SNOW LINE. 


Radiation. WEATHERHEAD, Meteorological Observations, chiefly on Solar Radiation, 
made at Mhow. 1841, Ind. Journ. of med. and phys. Sc.; Vol. VI. 

—— J. Camupsent, On Solar Radiation. 1842, Cale. Journ. of Nat. Hist. 

—- at Dainvah; on the Kaimor Hills; Mirzapur. 1848, Journ. As. Soc. Beng.. 


part II. 


Mirage. Josreu Gury, On Optical Ilusions, Mirage, and Meteors. 1840, Cale. Journ. 
of Nat. Hist.; Vol. III. 


——— James Asporr, On the Mirage of India. 1854, Journ. As. Soc. Beng. 


Evaporation. Experiments on Evaporation, made in the vicinity of Calcutta. 1829, 
Glean. in Se. 
—— Experiments on Evaporation performed at Vera Cruz. 1818-20. 1829, Glean. 


in Se. 





Daily Rate of Evaporation in Calcutta 1845. 1848, Journ. As. Soc. Beng. 
—— F. W. Lapiry, Observations on the Rate of Evaporation on the open Sea. 
1845, Journ. As. Soc. Beng. 


Snow line. T. Hurron, Correction of the Erroneous Doctrine that the snow lies longer 
and deeper on the southern than on the northern aspect of the Himalaya. 
Calc. Journ. of Nat. Hist., Vols. IV. and VY. 

——- T. Hurron, on the Perpetual Snow Line, Calcutta 1846, Journ. As. Soc. Beng. 

—— T. Hurroy, on the Snow Line in the Himalaya. 1849, Journ. As. Soc. Beng. 

—— R. Stracury, on the Snow Line in the Himalaya. 1849, Journ. As. Soc. Beng. 

—--- A. CunnincHam, Notes on the Limits of the perpetual Snow Line in the Himalaya. 
1849, Journ. As. Soc. Beng. 

--—~ Limit of Snow, near Gildung in Niti, 14,500 feet. 1838, Journ. As. Soc. 


Beng. part 1. 


1 «Wet bulb,” where registered, is found together with temperature. 
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JIL. RAIN. 


India in general. Rev. R. Everest, On the Revolution of the Seasons (a comparison 
of the price of corn with rain). Journ. As. Soc. Beng., Vols. VI. and VIL 

—— R. Everest, Remarks upon the Rain and Drought in India 1831-38. Journ. As. 
Soc. Beng.; Vol. VII. 


Agra and N.W. Provinces. Fall of Rain in the N.W. Provinces for the four years 
1846-49. 1852, Bombay Times Calendar. 

—- Average Fall of Rain during 1844-50. N.W. Provinces and Sauger. Agra, 
1853. Government Records. 

—— Abstract of the Fall of Rain at the various Stations in the Cis and Trans Sutlej 
Provinces. 1851, Year-book of the N.W. Provinces. 


Bengal. Abstract of Mean Fall of rain at the various military stations in Bengal. 
1851, Year-book, N.W. Provinces. 

—— Papers relating to Irrigation in Bengal. Select. Rec. of Gov. Bengal 1861, 
XXXVI, 1. . 

Bombay. G. Bust, Register of the Pluviometer at Bombay 1817-51. Bombay 
Times Calendar. 

—— G. Buist, Register of the Pluviometer at Out stations, 1824-49. Bomb. Times Cal. 

—— G. Burst, Fall of Rain in the Bombay Presidency. 1851, Bombay Times Cal. 


Calcutta. Diagram of the Rain at Calcutta from 1823-35. Journ. As. Soc. Beng. 

—— H.E. Tuurturr, A Tabular View of the Fall of Rain and other remarkable 
Meteorological Phenomena in Calcutta 1829-47. Journ. As. Soc. Beng. 

—— Quantity of Rain which fell at Calcutta, 1830-55. 1856, New Calcutta Directory. 

Ceylon. W.R. Orp, Proportion of Rain for different Lunar Periods at Kandy, Ceylon. 
1837, Journ. As. Soc. Beng. . 


Fathipur Sikri. Table of the Monthly Fall of Rain at Fattihpur Sikri 1826-30. 


Glean. in Se, 
Kach. Statement shewing the Fall of Rain in Kutch, 1848-53. Select. Rec. of Bomb. Gov. 


Maissir. J. B. Hezyng, tracts historical and statistical of India. London 1814, 


4to. Rain in Maissir, p. 27. 
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Nagpur. Wyuis, Fall of Rain at Nagpore, 1826-32. Journ. Bomb. Branch. Roy. As. Soc. 

—— H.C. Luptow, Register of the Pluviometer kept at Nagpore, 1833-40. Journ. 
Bomb, Branch. Roy. As. Soc. 

Patna. C. E. Ravensnaw, On the Fall of Rain at Patna. Journ. As. Soc. Beng. 1848. 

Sager. Duncan Prescrave, Register of Rain fallen at Sager. Central India, 1828-31. 
Glean. in Sc. 

Tavai, Table of the Fall of Rain at Tavoy, 1831. Glean. in Sc. 


Travankoér. Rain Gauges for Travancore. 1855. Rec. Madras Gov. 


IV. WIND. 
A. India. 

Theory. Heyrry Pippincton, Theory of the Law of Storms in India; 24 Memoirs; 
1839 to 1855. Journ. As. Soc. Beng. 

—— H. Pinpincrox, Note to accompany a Map of the Bay of Bengal with the 
Average Courses of its Hurricanes from 1800-46. Journ. As. Soc. Beng. 

— F. Froyp, Account of the Hurricane or Whirlwind of the 8th April 1838. Journ. 
As. Soc. Beng, Vol. VIL, 1. 

—— Rem, A Note on the Winds, for Sailing Vessels. 1843, Journ. As. Soc. Beng. 

—— B.H.F. Bapprny, On the Dust Storms of India. 1850, Journ. As. Soc. Beng. 

—— B.H. FE. Bappgsy, On Dust Whirlwinds and Cyclones. 1852, Journ. As. Soc. 
Beng. 

——- On the Velocity of the Wind. 1829, Glean. in Sc. 

Caleutta. N. Waxuicu, Effects of the late Gale at the botanical Garden, Calcutta. 
1842, Journ. of the Hortic. and Agric. Society of India; Vol. IL 

China. H. Pmprineroy, Examination of some Atmospheric Dust from Shanghae. 1847, 
Journ. As. Soc. Beng. 

—— 1). J. Mac Gowan, Remarks on showers of Sand in the Chinese Plains 1851, Journ. 
As. Soc. Beng. 

Dhaka. Whirlwind in the Vicinity of Dacca, 1828; 1829, Glean. in Se. 

Nilgiris. Table of Winds which prevailed on the Nilgirris, 1825, 1826. Trans. med. 
and phys. Soc. Cale, Vol. IV. 

Panjab. C. A. Gorpon, Report on the Dust Whirlwinds of the Panjab. 1852, Journ. 
As. Soc. Beng. 


TV. 4 
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Parneah. A Notice of a remarkable hot Wind in the Zillah of Purneah. 1848, 


Journ. As. Soc. Beng. 
Révah. Notice of a Storm which occurred at Rewah, 1823. 1829, Glean. in Sc. 


B. High-Asia. 
Beluchistin. S. Porrincer, Beloochistan (Limit of the Monsoons in the Himalaya), 
p. 319. 
Kabul. Anrx. Burnes, on the Reg Ruwan, or Moving Sand, near Cabul. 1838, 
Journ. As. Soc. Beng. 
Kangra. Account of Two Storms at Kangra, 1847. 1849, Journ. As. Soc. Beng. 


part I. 

Tatary. H. Propixeton, Memorandum, relative to the Storms experienced in Tartary. 
Vol. 1850, Journ. As. Soc. Beng. 

Tibet. A. CampnetL, Answers to Piddington’s Query about Winds, Storms in Tibet. 


1850, Journ. As. Soc. Beng. 


UI. THERMOMETERS AND GRAPHICAL REPRESENTATIONS. 


Staxparvs; KNGLisn anD Graman Fonms. Correction of the freezing point, alteration hy time, by heat, by height. 
Gen. Sapine’s freezing point of the Mercury. My Thermometers without bulb for the Correction of the 

» Stem. 

ConSIDERATIONS FOR MrrgoroLocicaL Stations. Selection of the Place; ‘I'hermometer in —peripheric motion. 
Registering Instruments. Scales employed. Range of the Thermometers. Table of Reduction. 

Grapmeac Representations. Srampren’s Planimeter for taking means; my Revolving Scale for comparing variability 


(and linear measurement in general). 


STANDARDS; ENGLISH AND GERMAN FORMS. 


Our instruments! we had occasion to compare in full detail before our departure 
with those of the Kew observatory; of the thermometers our two standards were made 
by Newaan; I left them at the observatories of Calcutta and Madras before returning 
to Kurope. 

In the Newman thermometers, the division was engraved upon the glass stem 
itself; they reached from below the freezing point to above the boiling point of 
water; and also the variations within the scale were measured by calibration.? They 
were the basis for the determination of the corrections of the other instruments. The 
form of the glass stem being used for the application of the division of the scale has 
the advantage of perfectly excluding any alteration in mutual position of tube 

' The instruments used for the meteorological and physical observations are figured on a separate plate, to which 
description notes are added; here I limit myself to some remarks in direct connection with the Thermometers. 

? The calculation of the corrections from the readings of the calibration has been developed with particular 
aceuracy by Besse, Pogg. Ann., Vol. 6, p. 287; the more recent methods described by Ecen, Pogg. 11, $29; 13. 
46; and by Ruppenc, Pogg. 40, 562, must be quoted on account of the facility of their application.— My 
Newmans had the centigrade scale, with the boiling point, as generally for most of the standards, coinciding with 
760 Millimeters of pressure. In many Fahrenheit thermometers the pressure adopted ia 30 Eng. inches = 762 Mill.; 


in the Réaumur thermometers the pressure frequently is 28 par. lines = 758 Millim.—In using thermometers for 


measuring heights such differences become quite appreciable. 
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and scale, and is very well adapted for standards which always are used with every 
possible care; but for general purposes they are not solid enough, and, which is more 
important perhaps, in all cases in which the bulb and the stem cannot be absolutely 
of the same temperature (as in determining the temperature of the surface of the 
ground, of springs, &c.), a sensible error can be produced by the bulb being of a 
different temperature from that of the stem, whilst in the thermometers we generally 
used the second cylinder surrounding the stem is a decided protection. 

The thermometers of the Indian Medical Ustablishment I found to be, with 
few exceptions, by the best makers in England, such as Apre, Eviiot, Newman, 
‘TRoveuTon, Simons, &c.; and, as thermometers have so much less to risk by being 
sent about than other instruments, viz. barometers, &c., they were generally in perfect 
order. 

Our own thermometers I had made at Berlin (whilst ApotpHe was then occupied 
with other preparations in London), partly by Getsster, partly by Gretver. They 
differed from those of English construction in as much as the scale was not placed 
upon the glass stem, or, as is more general, upon metallic plates, but upon 
semi-transparent glass, enclosed together with the capillary tube in a cylinder of 
glass. The bulb naturally remained uncovered by this cylinder, which was attached 
immediately above it; in Germany for ordinary purposes also a paper scale is 
enclosed instead of the scale of transparent glass. This form considerably reduces 
the secondary influence of the temperature of the scale. They were all kindly 
compared at the Kew Observatory by Mr. Weusu, before our departure, and the 
freezing and boiling points were also frequently controlled during our travels. 

In consequence of the contraction of the bulb of the thermometer not yet reach- 
ing its maximum with the cooling of the glass, it generally happens that the scale 
of the thermometers, notwithstanding its partial and local irregularities, is a little 
too high throughout; this correction can best be determined at the freezing point; I 
had occasion in many instances to fix it also for the stations by direct comparison 
with our standard thermometers from Kew. It generally exceeded '|,° Fahr., not 
unfrequently it reached 1° Fahr. The means given in the following tables of this 
volume are already corrected; in the means formerly published in the Journal As. 
Soc. I found such corrections constantly neglected wherever I had occasion to trace 


them to the original manuscripts. 
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The error of the scale does not become constant; it can be affected again by pres- 
sure and temperature. As to the first, I have mentioned its inflnence already in the Phy- 
sical Geography of the Alps,’ and I found the results there obtained quite corroborated 
by the comparison of thermometers in the Himalaya and Tibet.2 A reduction of pres- 
sure causes an expansion of the bulb and, in consequence, a lowering of the values of 
the scale; it can be easily verified by exposing a thermometer immersed in a uid of 
constant temperature, such as melting ice,’ to a variation of pressure under the bell 
of an-air-pump:; also two pieces of ice gently pressed against the bulb of a delicate 
thermometer between the fingers show, I found, the effect in the opposite form. But 
these alterations of the correction, very important for physical experiments or for the 
determination of the boiling point, are indifferent for ordinary meteorological obser- 
vations. 

Another modification, with an effect in the same sense as that of the reduction 
of pressure with height, is produced by the constant influence of tropical heat; as I 
found in the mean of my various thermometers, it decidedly causes an increase of the 
size of the bulb, or diminishes to a certain extent the error produced by the con- 
traction once undergoue already after the instrument has left the maker’s hands. 
In several instances I found this alteration making '/, of a degree Tahrenheit,’ an 
amount appreciable enough to be taken into consideration by standard observ- 
atories. Also for such delicate questions as the determination of the extreme minimum 
of moisture in the atmosphere, as I found it in Tibet (reaching to one per cent. of 
relative moisture, whilst the minimun known before was that of Hvtmsoupt’s 
16 per cent. in Central Asia‘), every precaution is absolutely necessary. 

Till recently the expansion of the mercury in the lower degrees, approaching 


its freezing point, had not yet been determined with sufficient accurary with the 


‘ “Physical Geography of the Alps,” Vol. II, p. 275. 

2 “Results,” Vol. If, p. 27. 

° Also the temperature of congelation itself varies with pressure, as THomson has shown, 1850; Phil. Mayw., 
p. 123. In consequence of this the zeros determined in great heights must be raised, but very little indeed, prac- 
tically not in any appreciable degree; for THomsoy only found it to amount to Yo" Fahr. with an increase of pressure 


to eight atmospheres. 


4 It was very favourahle for the definitive settlement of various questions of this kind, that some of the instru- 
ments much used were brought home in good order. 


‘ Humnotpt, “Asie centrale,” German edit., IL, p. 51. Details are given already “Results,” Vol. IL. p. 3x. 


30 THERMOMETERS AND GRAPHICAL REPRESENTATIONS. 


thermometer filled with air, which is considered as the one of standard contraction ;' 
in the Kew observatory General Saniny now uses fluid carbonic acid, prepared when 
ordered in large quantities by Mr. Apams in London, for continuing the determination 
of the loss of expansion of mercury down to its freezing point, and Mr. Srewarr 
has reduced thus about '/, of a cubic foot of mercury to a cheesy metal of a tem- 
perature of nearly 70° Fahr. below that of the freezing point of water, he ob- 
tained at the same time the value for the contraction of the mercury in its lower 
parts a little more rapid than had been admitted, chiefly from Ruenavun’s experiments. 
As far as I know, the details are not yet published; I owe the data here communi- 
cated to Mr. Srewart personally. | . 

When the scale of a thermometer is determined, bulb, capillary tube above the 
bulb, and scale, are of the same temperature. So it actually is the case again in the 
determination of the temperature of the air, or when the instrument is immersed 
down to the point where read, into the ground or water, if the instrument does 
not exceed a certain length. But for those instruments of 4, even of 8'/, feet in 
length as I had them made for the determination of the temperature of the ground 
and obtaining finally the subterraneous isothermal lines within the strata of earth 
next to our atmosphere and not a little affecting the temperature of the latter, it 
was evident that the bulb was immersed in a stratum not of the same temperature 
as that of the layers of 1 and 2 meters superposed through which the stem had to pass. 
lusolation of the ground, its moisture, its power of conducting heat, are elements so 
variable, that a theoretical consideration at once must prove insufficient for general 


application; I bad therefore introduced a method of direct experimental determination. 


! About the comparison of the thermometers filled with air and alcohol, see Pouittrr, Compt. rend, 1437, T. 1., 
and Pogg., Ann. 41, p. 151; experiments of the mercury and air, when used in thermometers, are published hy 
Recnavutr in Pogg., Ann. 41, 151, and Maenus, Pogg., Ann. 67, 194. 

* Nansteim, during hia journey to Eastern Sibiria from Tomsk to Irkuzk, in 1420, had repeatedly occasion to 
compare the mercury thermometer with the alcohol thermometer down to the freezing point of the mercury. The 
temperature of the latter he found (by the alcohol thermometer) 69°8° Fahr. below that of the water), 

The diflerence of the two thermometers he found to Le represented by the formula 

A— M = -+ 07:45 — 07-1006 5 4- 0° 008523 2? 
where, in degrecs Réaumur, A is the reading of the alcohol, Af that of mercury, 3 the numbers of degrees below 
— 10° R. But, as recently observed in the Annuaire of the French Meteorological Socicty, it ia to be desired that 
his determinations be repeated by another series of experiments. Bavpiy, Annuaire de Ja Société metéorologique, 
}. 33, 1862. Mo1exo, Les Mondes, October 15, 1863. From Hansrein’s observations it would appear that from 
— 23° R. already the contraction of the mercury begins to be greater than that of alcohol and that the difference rapidly 


increascs the more the congelation of mercury is approached. 


STANDARDS; ENGLISH AND GERMAN FORMS. 31 


For this purpose two thermometers as nearly equal as possible were constructed; 
the capillary tube was enclosed in a strong brass cylinder and protected against too 
immediate contact with its walls by an envelopment of cotton and sawdust supported 
by cylinders of cork. The two instruments being compared (the resulting correction 
being about the same for both), in one of them the capillary tube was melted 
together just above the bulb by the rapid action of a powerful blowpipe and the 
bulb dropped off. I now had one thermometer with bulb and stem, and one ther- 
mometer with stem only, and it was easy to compare them, by immersion into a fluid 
of known temperature, so as to see what were the alterations in the readings of the 
complete instrument by the stem being immersed in a stratum of temperature not 
equal to that in which the bulb rested. These delicate instruments were made by 
J. Gretnen at Berlin. 

The results will be communicated in connection with the temperature of thic 
ground; suffice it here to say, that in consequence of the very careful isolation of the 
tube from the surrounding metallic cylindrical case, the disturbance by the local aftec- 
tion of the temperature of the capillary tube was remarkably small, a result con- 
siderably facilitating the work of reduction and comparison.— Of the thermo- 
meters reaching from the beginning of the scale to the bulb 1 meter (3:28 ft.) below 
the ground we had a sufficient number to carry them about with us during our 
travels; of those reaching down to 2 meters (6°56 ft.), I had three sets made, which 
we left for continued observation during an annual period and more at’ principal 
stations such as Calcutta, Madras, Bombay, Agra, &. The one I tried to bring home 


with me was broken during my passage through Egypt. 
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The selection of the place for the determination of the temperature of the air 
and of the moisture, also the mode of putting up the instruments, is frequently not 
done with sufficient care; it may be worth a few explanatory words; the error, even 
if not very great apparently, becomes important, if we consider that its absolute value 
remains the same for the mean, and that the latter altogether does not differ for very 
many full degrees, unless height or latitude is changed very much. 

It is evident that the influence of radiated or reflected heat is equally to be 


avoided with the influence of direct insolation. To find a place sufficiently protected is 
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in most cases easy enough, but again very easily such a position can be so modified 
that the instrument cannot freely follow the diurnal changes; in the interior of a house 
even the mean only accidentally coincides with that of the free atmosphere. 

For a comparison of the temperature at two localities, even if one thermometer 
only should be at hand, the method of accelerating the sensibility of the instrument 
by rapidly swinging it about in the atmosphere, by a peripheric motion, as for 
instance a sling, can be used with advantage. In our latitudes, where the action of 
the sun is not so powerful, such a rapid motion of a delicate thermometer through 
the atmosphere even nearly excludes the effect of insolation; in the tropics it is suffi- 
cient, when properly made, at all events completely to exclude for the moment minor 
disturbances; the thermometer so rapidly takes the temperature of the air that no 
time is left for a sensible action of glare and radiation. The one reading being made 
at a well-situated place in peripheric motion, then the instrument being hung up in 
its position to be examined, and finally a concluding experiment in peripheric motion 
being made, the mean of the 1st and the 3rd reading can be considered as the test 
of the correct position during the 2nd.’ 

The distance between the points of sunrise and sunset not including so great a 
part of the horizon, and their position not varying so much in the tropics as m 
higher latitudes, materially facilitates the selection of the place; but the power of the 
sun’s rays and the consequent intensity of glare and radiation increases the difficulty; 
even this being overcome, I often met instruments put up in a position which, if not 
affecting sensibly the means of the day, could not but interfere with their represent- 
ing the full variation during the twenty-four hours.? 1 particularly allude to such 
instances where the instrument is put up close to a wall, or at too short a distance 
from it; we then may obtain the temperature of the wall, which on an average does not 
differ much from that of the atmosphere, but differs sufficiently to alter the char- 
acter of the variability of the climate, and what is not indifferent either—the error 
at every station is not even the same. In the standard observatories, such as the 
principal towns, also in many others, in Darjiling, Ambala, Rurki, &., I found the 
instruments put up under a pretty high roof of reeds in the centre of an open shed 

’ Examples of local variation see under “Washmir.™ 


? For details as Lo local influences I quote the very interesting experiments recently made by Mr. Brcqveret 


with an electrical thermometer. and described in the French Academy. Journal Cosmos, 1863, p. 679. 
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of 25 to 20 feet in diameter, only resting on distant columns. ‘This indeed is very 
much to be recommended, but naturally it cannot be done everywhere; and indeed. 
the well-shaded side of a house protected against rain being selected, it is sufficient 
there to put up the instrument so as to be distant enough from the wall; for 
instance, by suspending it between two horizontal holders of wood or iron at about 
one foot from the wall. For our own use I had made gimblets with a metallic 
holder! attached to the handle. The instrument passed through two such gimblets 
was perfectly secure as to its steadiness, and was most easily put up at every new 
halting place. 

Registering instruments, minimum and maximum, are very valuable for complet- 
ing the meteorological observations; but in general they are not so correct as ordinary 
plain mercury thermometers, and they require, more particularly, to be handled with 
much greater care, being considerably more liable to get out of order. 

In the minimum filled with alcohol it often happens that by distillation a part of 
the alcohol gets transferred to the other end of the tube;’ recently also instances have 
been observed in which, probably through microscopic fissures produced by consider- 
able variations of temperature rapidly succeeding each other, even all the alcohol had 
disappeared, without any fissure being visible.’ In the maximum aluminium floaters 
were substituted for those of steel; and altogether the variety of instruments, including 
Watverpin’s deversion thermometers, GazeLurs minimum, Puuniprs’s speck of air, &e., 
is greater than might be expected. For travellers, also for observers far distant from 
the occasional assistance of a mechanician, none of them, I think, from our experience, 


can be sufficieritly safe or constant in its indications. For the temperature of the air I 


) Higured in the Plate of Instruments; the holder could be turned backward and then also protected the point 
of the gimblet when packed. 

2 In the tropics aleohol thermometers are also subjected to disturbances from the pressure of steam developed 
inside, alcohol boiling at 140° TIabr., mercury only at 612° Fahr.—Very good registering instruments are those used 
at Kew and deseribed in Part I., and I. of the Kew observations: they have been sent out recently also to Melbourne, 
as General Sanne informed me.—In the Journal ‘Les Mondes,” 1864, p. 158, a new registering thermometer by Gov1 
is described (from the proceedings of the Turin Academy). It. is filled with gas, and has every advantage of accuracy, 
but its large volume must limit its general use. 

* Asa very remarkable instance I quote Lhe observation of Dr. Korn of Paris, a very active and scientific member of 
the Alpine club, on the top of Monte Rosa. The minimum thermometer put up July 16th, 1860, he found July 4th., 1862, 
perfectly empty, the index lying in the very centre of the bulb. See Tuckert, “Peaks, Passes, and Glaciers,” Vol. I1., 
second series. Also Hooxen’s observations about the receding of the zcro point (“Himalayan Journals,” Vol. IL, 
Append. A., p. 358) are quoted by TuckETT as analogous cases, 


ut 


TV. 
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preferred watching the hours of extremes, and reading the instruments at the respec- 
tive periods; in cases in which direct reading was not possible, such as in the deter- 
mination of the temperature at the bottom of lakes, in great depth of the ground, &c., 
I preferred employing a quite different system; I made thermometers so slow by suttfi- 
cient protection against rapid alteration of temperature, that I could read them 
directly after being brought out.’ 

We used for ourselves chiefly the centigrade scale, but in these publications the 
readings are converted throughout into Fahrenheit, and I can but add from the con- 
tinued use of both scales, that, as far as there is a distinction to be made in such 
things, where uniformity is of much greater importance than selection, I have reason to 
prefer the Fahrenheit scale. Its advantages are a smaller unit and, observations in 
high latitudes or great elevations excepted, the greater simplicity in calculation by 
avoiding negative numbers; it is but to be regretted that 32 for the freezing point 
is still not sufficiently high to completely exclude negative numbers; whether the 
difference between freezing and boiling heat of water is 80, 100, or 180 is perfectly 
indifferent in reference to mathematical formule.’ 

The range of thermometers for practical use [ found most desirable, where instru- 
ments of that length had no other objections, was one comprising the freezing point 
and the boiling point of water. This has the advantage of allowing the principal 
control of the scale without an additional standard for comparison. For the 
temperature of the air of the tropics 10° Fahr. to 150 are sufficient, the latter being 
approached occasionally by the most superficial strata of dark soil exposed to the full 
power of insolation. In order that a thermometer may be exposed to the sun’s rays or to 

' For details of these apparatus see Vol. V., and the Plate of Instruments. Also those used for experimental 
researches about radiation and insolation are detailed there. Those I used at Ambala were described in my 3rd. 
official Report, reprinted in the Journal As. Soc. Beng., 1856. 

2 I do not intend by these details to allude to a general introduction of this or any of the other scales; it is 
sad to see how much time and mental power is absolutely wasted in reductions so plain, that they have not even the 
value of mental exercise. But at present the time has not yet come, and as yet national as well as personal ambition 
has but too often interfered with the adoption of a neighbour's idea. If in the French revolution the toise or half 
the toise could have been made the meter with its decimal system of division, we do not know but that all the con- 
tinent— where still for scientific objects such as height, the old French foot is in use—would have adopted it. 
Perhaps the Fahrenheit scale, say with 132 for 32 and 312 for 212, for the avoidance of negative numbers, might be 
expected to become most general, being now already the one used, not only in England, but also in the western 
hemisphere an well as in most parts of the tropics and to the south of them. Tor a general comparison of more 


than 20 seales once in use since Ganiwet’s invention of the thermometer, about the year 1610 according to Linn, sec 
E. E. Scmsurt, “Lehrbuch der Meteorologic,” p. 74. 
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the determination of hot springs’ without risk of its bursting in case the temperature 
rises higher than expected, it is advisable that its capillary tube should have an enlarge- 
ment at its upper end. For this purpose it is very easy to have the determination 
of the boiling point defined also for thermometers not including the full length. If 
the capillary tube at the place where it is to end for the general use of the instru- 
ment, is enlarged, and if above this enlargement it is continued, about '/, of an inch, it 
is easy to modify this form so as to make the upper part include the degrees between 
205 and 220° Fahr. It is important for instruments which are much carried about, 
that the space of the capillary tube should be absolutely free of air. That this is 
the case is easily seen by the mercury running down to the very end and retiring 
without breaking when the thermometer is turned gently. 

In order to facilitate the study of the results of the various continental works on 
meteorology, it will be allowed to add a table of comparison of the various scales now in 
use. Plain as it is, it may not be unwelcome to those to whom such reductions are 
not so familiar in consequence of the occasion less frequently presenting itself? For 
limiting the size of the table the central parts most generally met with are those 


most. detailed. 


' We had lot springs in the Himalaya which were even warmer (in consequence of the salt they contained) 
than the boiling point of distilled water corresponding to the simultaneous pressure of the air. 

* Though in these researches the communication chiefly had to be limited to the new materials and results 
collected, occas:onal auxiliary explanations and tables will be excused by their facililating for Indian residents the 


contributing of new data, and by assisting particularly the numerous native observers employed. 
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Comparison of Thermometric Scales. 
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| 16-4 61-52 13-12} 20-4 94-4 75-92 19-52 
16-5 61-70 13-20 5 24-5 76-10 19-60 
16-6 61-88 13-28 24-6 76-28 19-68 
16-7 62-06 13-36 24-7 76-46 19-76 
16-8 62-24 13-44 24-8 76-64 19-84 
16-9 62-42 13-52 24-9 76-82 19-92 
17-0 62-60 13-60 25-0 77-00 20-00 
17-1 62-78 13-68 95.2 77-36 20-16 || 
17-2 62-96 13-76 25-4 77°72 20-32 
17-3 63-14 13-84 25-6 78-08 20-48 
17-4 63-32 13-92 25-8 78-44 20+ 64 
; 17-5 63-50 14-00 26-0 78-80 20-80 | 
17-6 63-68 14-08 26-2 79-16 | 20-96 
17-7! 63-86 14-16 26-4 79-52} 21-12 | 
17-8! 64-04 14-24 26-6 79-88 | 21-28 
17-9; 64-22 14-32 26-8 80-24 21-44 
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Comparison of Thermometric Scales. 
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Cent. Fahr. Cent. Fahr. Réaum. Cent. Fahr, Réaum. 
--+ 27-0] + 80-60 | -} 21-60 [+ 33-0] + 91-40 | + 26-40 | 4 50 4- 122-0 |} + 40-0 
27-2 80-96 21-76 53-2 91-76 26-56 51 123-8 40-8 
27-4 81-32 21-92 33-4 92-12 26-72 52 125-6 41-6 
27-6 81-68 22-08 33-6 92-48 26-88 53 127-4 42-4 
27-8 82-04 22-24 33-8 92-84 27-04 54 129-2 43-2 
28-0 82-40 22-40 34-0 93-20 27-20 55 131-0 44:0 
28-2 82-76 22-56 34-2 93-56 27-36 56 132-8 44-8 
28-4 83-12 | 22.72 34-4 93.92 27-52 5T 134-6 45-6 
28-6 83-48 22°85 34-6 94-28 27-68 58 136-4 46-4 
28-8 83-34 23-04 34-8 94-64 27-84 59 138-2 47-2 
29-0 84-20 23-20 35-0 95-0 28-0 60 140-0 48-0 
29-2 84-56 23-36 35-5 95-9 28-4 61 141-8 48-8 
99.4 84-92 | 23-52 36-0 96-8 28-8 62 143-6 749-6 
29-6. 85-28 23-68 36-5 97-7 29-2 63 145-4 50-4 
29-8 85-64 23-84 37-0 98-6 29-6 64 147-2 51-2 
30-0 86-00 24-00 37-5 99-5 30-0 65 149-0 52-0 
30-2 86-36 24-16 38-0 100-4 30-4 66 150-8 52-8 
30-4 86-72 24-32 38-5 101-3 30-8 67 152-6 53-6 
30-6 87-08 24-48 39-0 102.2 31-2 68 154-4 54-4 
30-8 87-44 24-64 39-5 103-1 31-6 69 156-2 55-2 
31-0 87-80 24-80 40-0 104-0 32-0 70 158-0 56-0 
31-2 88-16 24-96 41 105-8 32-8 71 159-8 56-8 
31.4 88-52 25-12 42 107-6 33%6°" 72 161-6 57-6 
31-6 88 - 88 25-28 43 109-4 34-4 73 163-4 58-4 
31-8 89-24 25-44 44 111-2 35-2 74 165-2 59-2 
32:0 89-60 25-60 45 113-0 36-0 75 167-0 60-0 
92.2 89-96 25-76 46 114-8 36-8 76 168-8 60-8 
32-4 90-32 25-92 47 116-6 37-6 77 170-6 61-6 
32°6 90-68 26-08 48 118-4 38-4 78 172-4 62-4 
32-8 91-04 26-24 49 120-2 39.2 79 174-2 63-2 
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GRAPHICAL REPRESENTATIONS. 


Meteorological data can be represented not only by numbers but also by mathe- 
matical diagrams, viz. by curves determined by two systems of co-ordinates, one of which 
is based upon a unit of time, the other upon a unit of difference of temperature, 
pressure, &c. As this mode of representation is independent of the scale employed, it 
materially facilitates comparison; for temperature I used it for the types of climate 
which are added to the isothermal lines, Plate IV. of the Illustrations of Meteorology. 

The surface covered by such figures is at the same time in direct proportion to 
the mean temperature; the latter can be deduced by mathematical formule; for rapid 
comparison I frequently used a planimeter by Wenru and Starke at Vienna, described 
by Stamprer.’ By following the contour of the space included by the curve or parts 
of the curve and the respective co-ordinates the surface of this space (expressed by 
my instrument in square centimeters) is obtained, and the resulting mean is easily 
deduced. ~ 

In comparing meteorological curves also their rectilinear length can be taken 
into consideration as proportional to the variability. If a quotient is formed from 
the first part of the curve, A to B, divided by the rectilinear distance (in diagonal 
direction) between the minimum A placed as the beginning to the maximum B; and 
if the same is done for the second part of the curve by the diagonal distance from the 
maximum to the re-appearance of the minimum, B to C—we obtain absolute values 
independent of the relative proportions of the two systems of co-ordinates. 

Supposing three curves to be compared of the 


forms as these here drawn, though the “mean” 


may 
be the same for the three, it is easily seen that their length 
varies considerably; the one drawn as a dotted line is 


the shortest, next to it comes the broken line, the full 





Seo line is the longest. The variability of the phenomena 
represented is proportional to the length of the curves, evidently differing consider- 


ably from the mere distance between maximum and minimum, or from the surfaces 


' Sramprer, “Ueber Planimeter,” Wien, Braunmiller.— Also for various other curyes, such as hydrographical 


rections, &c., this instrument can be employed. 
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included by the curves and the horizontal axis of co-ordinates. Even if the units 
adopted for the co-ordinates should be no more the same for the curves to be com- 


pared, we can compare the absolute values of their variability obtained by the formula 


(AB) | BO 
AB BC 





(AB), (BC) being the length of the curve between A and B, and B and C, AB, 
BC being the rectilinear distance between the extremes of the curve. 

This consideration also allows one to compare any two mathematical curves, 
independent of the elements they represent; such as thermical with hygrometrical or 
barometrical curves, &c., in reference to their variability. The comparative concluding 
considerations on the meteorological phenomena in general‘ will offer many an occa- 
sion for such analysis. 

Revolving Scale for measuring curves. For practically measuring a curve a pair 
of compasses can be but insufficiently employed; even if we do not mind the trouble 
of opening the compasses but very little, we obtain, according to the form of the 
curve, only a result comparable to that obtained by measuring the periphery of a 
circle in the form a polygon. This led me to the construction of a httle imstrument 
which, by its revolving motion over a curve, defines its length by the number of 
revolutions or parts of one, without the additional use of a measuring scale. 

This little wheel,—I called it Revolving Scale (Molette métrique in French, 
Scalenridchen, in German)—proved itself to be also applicable to the measuring of 
curved lines on maps or plans, such as rivers, roads, or for the construction of plans 
and sections, where co-ordinates had to be drawn; as in English maps the absolute 
measure of the inch and its proportion to a certain number of miles is the basis 
of the scale, the revolving scale can be combined with the absolute scale of the inch 
(in French maps and plans the centimeter with the kilometers). 

My instrument, represented in the woodcut annexed, was exhibited first at the 
French Academy (Comptes Rendus, Aug. 17, 1863) by General Morin; at the British 
Association, Newcastle, in September of the same year, by Mr. Lockyer; in German I 
described it in the Astr. Nachrichten for December 1863, and in Dinater’s Polyt. Journ. 
for October. I may be allowed to mention that the numerous reprints and abstracts which 
have appeared in various scientific and military papers, have induced me to give here the 
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description of an instrument which, from its simplicity and applicability to such various 
purposes, proves so serviceable, that I might have expected it to have existed in this 


form a long time already. 


REVOLVING SCALES. The Opisometer of Mr. Exutot, also, was 
invented for measuring the length of a curved 
line by a wheel; this however was no measure 
in itself, but by its turning round the position 


upon a screw was altered in a horizontal direc- 


Handle in the 
form of @ hook, 
Flatened handle with the 
border divided into '/,, 


tion, and it finally had to be pulled on along 


a scale in an opposite direction till the wheel 


q & again reached the point of the screw where it 
3 22 started from. As a great difficulty, it must 
3 3 be mentioned that the starting position at the 





beginning is only defined “by a vertical position 
in the hand.” In the Revolving Scale the points, by the little dots they leave, not only 
mark the beginning, but they enable one to see all along the line, whether it has 
been followed accurately, and if so they leave the line marked off at the same time. 
Its principal part is a metallic wheel, the circumference of which is divided by 
prominent steel points. The axle of the wheel rests in the two lobes of the handle.’ 
By rolling it over a line, straight or curved, the points leaving delicate marks, we obtain: 
1. The number of inches, centimeters, &c. (into which the circumference is divided) 
tor the total length. 
2. The line itself has become marked off, and intermediate parts of it can be 
compared with each other without the necessity of measuring: again. 
3. Tf puled on along a ruler, a linear measuring tape of paper is obtained at once. 
As the dimensions I found to be the most convenient for physical and topo- 
graphical purposes I may mention the following: 
A. For inches: 
Size of the circumference 1 or 2 inches, the numbers 0‘, 2 “4 1 4 4 %/ being 
engraved in the wheel above the respective points; the beginning, 0, and, if of the larger 


size also the half of the circumference, 1 being distinguished by double points juxtaposed. 


1 The handle can easily he modified so as to allow one to carry the little instrument on the watch-chain. 
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B. For centimeters. 

The circumference may best be made equal to 3 centimeters, these being sub- 
divided once, and the full centimeters being distinguished by double points. 

C. For topographical measurement on maps which are to be measured in gco- 
graphical (or other) miles, the proportion of the scale being 1: 100,000 or parts of it. 
half a geographical mile has been taken as the unit, the circumference so becoming 
1°37 French inches and the diameter 5°23 French lines for 1: 100,000; the German 
geographical mile being adopted (with Bessel) = 3807°23 toises. For a map in 
the proportion of 1:144,000 or multiple of it, a circumference of 2 inches sub- 
dived into duodecimal parts may be said to be the best; when of this size the com- 
plete circumference corresponds to 24,000 feet, or 1 duodecimal mile, and the 
revolving scale at the same time is the absolute measure of inches, marked off every 
two lines; the beginning and end obtain double points. 

On every wheel the beginning of the division is marked by a broader line con- 
nected with the zero, this baie a full dark ellipse. . Besides, opposite to the zero 
point a little prominence is fixed into the wheel, which touches with every complete 
revolution a small spring which sounds. This materially accelerates its use in mea- 
suring as, till near the end of the line to be measured, not the single marks but 
only the complete revolutions are to be counted. 

In reference to the mechanical details I limit myself to adding, that the edge of 
the wheel must be narrow and edentated all round, in order to offer sufficient friction 
when moved over the paper; the points are sharp and short, .so as to completely enter 
into the paper. As in the use of a pair of compasses, here too the paper must be 
placed upon a basis sufficiently soft to facilitate the precision in the contact of the 
circumference of the wheel with the line and the impression of the points. If maps 
are to be examined it with be found useful, in many instances, to examine also the 
scale engraved, in order to see whether any appreciable contraction of the paper 
after the printing has taken place, as not unfrequently it will be found to be the case. 

The precise application will be found easy enough. The little resistance at every 
impression of a mark allows one to see as well as to feel them, and the impression of 
a division all over the line is not only useful for roads, rivers, &c. on maps, but also 
when examining curves of any kind it shows at once many details for comparison of 
their various parts, also facilitating the first deduction of mathematical formule. 
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IV. THE DAILY PERIOD OF TEMPERATURE. 


PrincipAL DEPENDENCY uroN THE Position oF THE Sun. General sources of terrestrial heat: Proper heat of the 
globe; Temperature of Space; heat derived from the Sun. 

InsovaTion AnD Rapration. Instruments for experimental Observations, readings of Thermometers in the Sun’s 
Rays. The Sun’s heating power greater along the sea-shore than in the interior. Influence of moisture upon 
accumulation of heat in the different provinces. Tynpauu’s Experiments on Heat. 

HEAT TRANSMITTED FROM THE Moon. Mextonrs direct proof of heating power. Analysis of very long meteorological 
Series, ‘ 

NoumEricaL DATA AND DESCRIPTIVE REMARKS TO ILLUSTRATE THE DAILY VARIATION. Hourly observations at Bombay; 
Madras; Calcutta; Ambala. Types varying with season and locality. Hot Winds. Sea-breezes. Second 
Depression after the principal minimum. 


(Daily variation is deduced from hourly observations or means; annual variation from monthly means.) 


PRINCIPAL DEPENDENCY UPON THE POSITION OF THE SUN. 


The periodical variation of temperature—its daily and yearly range—may best he 
introduced by some considerations about the modifying causes. 

The rays of the sun would produce an increase of temperature in direct con- 
tormity to the changes of his position above the horizon, did not time exercise so great an 
influence upon the effects of insolation and radiation. Now we see that the maximum is 
not reached with the greatest height of the sun, but only 2 to 3 hours later, in the 
tropics as well as in higher latitudes; and even the disappearance of the sun below 
the horizon does not cause a sudden change in the form of the daily curve, but the 
cooling by radiation continues with nearly uniform progress till the moment of the 
re-appearance of the sun the following morning. [Littoral climates, the rainy season 
with its clouded sky, when the direct action of the sun and the loss of heat is most 
limited, show the smallest variation; but they also approach most a daily change 
proportional to the curve of the sun, and particularly a great uniformity during the 


night. Continental regions with an unclouded sky, and great heights, where the variety 


PRINCIPAL DEPENDENCY UPON THE POSITION OF THE SUN. 45 


of the atmosphere partially accelerates the changes, show the most rapid variation, and 
here the loss of heat continues during all the night. 

In the central tropical regions, in fact, the maximum is much oftener than not 
even later than in higher latitudes; also an unclouded sky cannot cause the time of 
maximum to approach much the culmination of the sun; it remains 2 to 3 hours 
distant in consequence of the continued active power of the sun’s rays. In great, 
heights, such as in the dry Tibetan climate, the radiation not unfrequently begins to 
overpower insolation soon after the sun’s culmination and so causes the maximum 
to come nearer the centre of the day. The same we also observe in elevated Alpine 
regions of our European latitudes; but here the obliquity of the sun’s course pro- 
duces still another modification which even in the greatest heights, where we had 
occasion to pass a night, could not be traced in Tibet. In the Alps I had observed that 
the increase of the temperature often precedes for several hours the rise of the sun.’ 
I think it is sufficient to explain it from the circumstance that the sun rises and 
sinks so much more vertically and rapidly in Tibetan than in European latitudes. 

It would be a consideration too general and theoretical to enter here into the 
analysis of the sources of terrestrial heat; the three principal causes so ably deve- 
loped by Fourrer’ are the following: The proper heat of our globe;—the temperature 
of the space of the universe in which our globe moves;—the heat derived from the 
sun. The first and the second of these elements, however, have but a very small 
share in the thermic modifications we observe on the surface of the earth; in the 
general outlines they do not even become apparent. 

The proper heat of our globe we find increasing rapidly—as far as it can be 
traced in mines, artesian wells, &c—when descending into great depths.’ It is con- 


sidered the rest of a general higher temperature; if it were the action of the sun, 


' For the highest points where nights were passed, up to 19,326 feet, see “Results,” Vol. IL, p. 481; “Phys. 
Geogr. of the Alps,” Vol. UH, p. 2992. 

7 Founmrr, Memoires de l'Ac. des sciences de Paris, T. VII, 1827. 

* lor very interesting dctails see the results obtained from the mines in Cornwall and Devonshire by Fox 
Britieh Assoc., 10th. Rep., p. 309. As the resulting mean, based upon all the details, Bisttor (Die Warmelehre dies 
Inneren unseres Erdkérpers, p. 382), and Sruper (“Phys. Geogr. und Geol.,” Vol. IL, p. 37) obtain 50 feet for the 
increase of 1° Fahr., their individual results differing but for about 1 foot. Our Indian researches offered no mate- 
rials to add to the definition of these values; our observations not reaching beyond the depth which is still affected 
by the atmospheric temperature; as far as I know no data exist from the tropics of the ancient world, and those 
of the tropics of America arc limited to mines which thomselyes are situated at a very great elevation. 


46 THE DAILY PERIOD OI’ TEMPERATURE. 


the temperature below the strata within which the periodic variations can be observed, 
could but show either a uniform temperature down to the centre of the earth in case the 
action of the sun has lasted long enough to have raised its heating effect to a terminal value, 
or a decrease towards the centre in case such terminal value had not yet been eipoted: 

The temperature of the space of the universe in which our globe moves is another 
element modifying the thermic conditions of the earth; notwithstanding the ingenious 
theoretical and experimental researches connected with these questions by men like 
Fourier, Herscuet, Horxins, Pour, the numerical definition is still very vague; some 
obtained values ranging between 90 and 108° Fahr. below freezing point (Fourtrr); 
whilst Pournier’s result for the temperature of the space was — 214° Fahr. included 
between the limits of—283 and—175° Fahr.' All we can positively say is that 
the earth is situated in a space with the incandescent sun in its central region and a 
temperature much below the freezing point of water in the opposite direction. 
That this space is not absolutely cold, or, as we only could imagine this, that not the 
sun alone is our source of heat, is corroborated by the circumstances that if so, 
the variations of temperature would be much greater and more directly connected 
with the distance of our globe from the sun, also the difference between day and night 
would be more intensive and more sudden. 

The Sun and the modification of the heating power of insolation remain therefore 
nearly exclusively the sources to which all variation of temperature and, in consequence, 
most of the periodic changes in the meteorological phenomena are to be traced. 
Together with the physical conditions of the sun and the elements of the orbit of the 
earth,” it is particularly the distribution of land and sea which most essentially modi- 
fies the thermal conditions on its surface (when referred to one level). It was Humpoipt 
who first fully detailed, in 1817, the difference between continental and _ littoral 
climate; and amongst the recent contributions to these leading questions the various 
discoveries connected with Dovn’s researches are to be quoted. 

The secondary action of the sun by the eventual influence of the moon upon the 


earth is, as we shall see, remarkably small in reference to the chances of a thermic effect. 


' PovitteT had expected to find that the atmosphere might have a region colder than the space, viz. a temperature 
increasing from a certain height towards the earth as well as towards the epace; his calculations did not confirm 
this; but Horxiys (“Leonh. and Bronn,” 1857, p. 188) recently obtained are analogous result. 

2 See for astronomical detail: Mgeecu, “On the relative insensity of Heat and Light of the Sun.” Washington, 
Smithsonian Institution, 1856. : 
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INSOLATION AND RADIATION. 


The tropics, where the intensity of solar action is greatest, are the regions where 
we may expect the influence of the modifying causes to become apparent most distinctly, 
and one of the results which during our travels presented itself amongst the very 
first deserved my particular attention, since I think it had not yet been sufficiently 
taken notice of in the analysis of meteorological observations—I mean the influence 
of relative moisture in increasing the effect of insolation by reducing the simultaneous 
radiation, as long as transparency is not yet limited by the interference of haze or fog. 

The instruments put up for the determination of the temperature of the air in the 
shade, as described before, are placed so as to be as independent as they possibly can 
be from local disturbances; they have to show the temperature of the storm, the breeze, the 
resting or gently undulating stratum of the air, unmodified by the objects touched next: 
particularly solar heat reflected or radiated from the surrounding objects was mentioned 
as to be excluded, since no other disturbance can become so arbitrary and uncertain. 

But again the question can be asked, what is actually the direct power of the 
sun’s rays; and it might appear as easy to observe it as the temperature of the air in 
the shade, by now exposing a thermometer to the full action of the sun’s rays, had 
not here again the surrounding objects the power of individual modification. 

For experimental observations apparatus like that of Saussure,’ Herscues?, Pouuer,’ 
or the exposure of a thermometer with blacked bulb on a surface of black wool,' 
must be used for obtaining values absolutely comparable; but for many a general 
question the free exposure of a thermometer to the sun’s rays at a sufficient 
distance from a heated back-ground is a most precious material, particularly here, 
where irregularities in the course of meteorological phenomena are less frequent. 
Readings of a thermometer in the sun have been made in India at many stations, 
and at some for many years; if till now they were not duly examined and com- 
pared, the reason was that a great number indeed were made so that the thermometer 


being put up close to a stone wall, or at a small elevation above a ground partly moist, 


' Heliothermometer in “Voyages dans les Alpes, 1787—1796,” § 932. 

? Actinometer, in Report of the 3rd meeting of the British Assoc. Cambridge, 1833. 

* Pyrheliometer in Pogg., Ann., 90, p. 544. 

* It would be too long to enter here already into details which will be given together with the experiments 


we had occasion to make. <A description of the apparatus we used I gave in my Third Report upon the Progress 
of the Magnetic Survey, 1856, Journal As. Soc. of Bengal. 
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partly dry, occasionally black soil, now dense fanning grass—made them incom- 
parable, arbitrary. Also the nature of the instrument, for instance the glass being 
unusually strong or greenish, may essentially modify such readings. 

The instrument, when imperfect, has chiefly the quality of making such readings 
too low by being not delicate' enough; slow instruments will not become sufficiently 
warin at the time of the maximum; it is true, they will not become either sufficiently 
cool during the opposite period; but this, though limiting their error for readings 
such as the daily means, is no amelioration here, where the maximum is what we 
most want to know. The personal examination of the different stations has shown 
readings too low to be more frequent than those where they were overheated by too 
great vicinity to dry black ground; whilst for the temperature in the shade the case 
is the opposite one. 

The visit, however, of the various provinces now described also allowed me 
to find for every one of them data fairly comparable, and those are added, together 
with the tables of absolute extremes in the shade,’ to the groups I formed; the 
experimental series of observations we made during our own stay in the various 
regions are to follow, together with the determinations of transparency and intensity 
of light from which they may not well be separated; but the general results of the 
observations of plain insolation I preferred putting together already here to 
illustrate some of the principal causes of the modification of temperature. The 
curves by which the results are represented are figured on Plate 4 of the Meteor- 
ological Atlas; the numerical values of the fundamental tables can be considered as 
the mean of the reading in the early afternoon of every day, supposing the sky to 
have been so unclouded as to allow a distinct shadow to be thrown. If between 


Noon and 4" p.m. no moment suificiently clear presented itself, no observations were 


1 This is quite analogous for instance to the circumatance that the temperature of the insolated ground does 
not become either ns hot or as cool at some depth as it will become on the very surface. 

» Also in the tables of the Parliamentary publication I have met to my great pleasure the readings of several 
of the thermometers I had put up. As here the mean did not require any particular care in the combination, 
if only days where no insolation was observed remained excluded, such values could be entered into my tables with 
preference which were observed after my visit of the respective places, though I had not received as yet the detail 
of the readings. I may be allowed to add, however, as then easily such mistakes can be avoided in official reports, 
that in the papers I had received from the Medical Board the means sent in—happily together with the original 
reading, day by dey— had been formed eo that days where no insolation could be observed had been entered too 
in the divisor, viz. they were introduced as if 0° Fabr., or alias some 100 degrees below the temperature of the 
air in shade had been read on such days. 
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noted this day, and the mean was deduced for the month only from the number of days 
when observations could be made. Evidently this must be called arbitrary in some 
degree, if we have to ask for the final effect produced by the sun in the various 
provinces; but the irregularities are much less numerous than at first might be 
expected; the number of days, even in the rainy season, on which no readings could 
be made is smaller than might be thought, and, which is more important, here, for 
the theoretical questions connected with these observations, it was necessary to make 
them as independent as possible from an accidental number of days clouded in the 
afternoon. And I must add that we should be going too far if we considered such 
observations made in any form ever to become of such generally comparable nature 
as those of the temperature of the air in the shade; for the thermometer in the sun may 
be put up under circumstances as uniform as possible, the only question how much of 
the ground of a province is black soil, or jungle, or rock, is sufficient to show that: 
the heat produced by the sun’s rays may attain a degree proportional everywhere 
for one of the modifications of the soil to the readings of the insolated thermometer, 
but not so in the sum-total it attains. ‘The topographical form of a province, whether 
flat or hilly, has an influence much greater still. 

The readings of the insolated thermometers show as the principal result that al/ 
along the sea-shore the heating power of the sun is greater than in the interior; and 
again, the absolute maxima of insolation coincide with days when the relative moisture is 
great; days in the rainy season, when the clouds are interrupted for some time, or 
the months following the rainy season, when still moist—these. are the periods showing 
the absolute extremes on the thermometer in the sun’s rays. 

It is therefore not only our personal sensation, if in such regions we feel the 
slightest touch of the solar rays more oppressive, more dangerous ;? this increase of solar 


action upon man has been combined with the suppression of evaporation and perspiration in 


' One of the highest maxima ever observed in Calcutta I got communicated from Gencral ‘THuILLER’s Observatory at 
the Surveyor-General’s office; it was 147° Fahr., Oct. 29, 1863. The relative hunidity was at Ube same time 69, though the 
day was clear and bright. In May 142° Fahr. is observed not unfrequently, In Jhansi, in Central India, though 
several degrees farther to the south and much warmer in the shade, 140° Fahr. is the maximum I only once found 
noted near the end of the hot season. 

The insolation, more than the temperature in the shade, also allows one to recognise the influence of the earth’s 
smaller distance from the sun during the hibernal part of her course. 

* In German we use the expression stechend to designate that “stinging” heat of the sun’s rays experienced on 
a clear but moist day in summer, or during a break in the summer rain. 
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w moist climate, which certainly has a share in it for animal organism, but the ther- 
mometer, when exposed to the sun, shows it too.’ 

If we follow the annual variations, as well as compare stations like those of Bengal 
and the Panjab, the connexion of this maximum of insolation with the periods or regions 
of great moisture becomes equally evident. In the Panjab, where during a considerable 
part of the year—which, however, is the dryest—the mean of the air as well as the 
maxima in the shade so far exceed those all over the rest of India, that now the system 
of isothermal lines includes a region of absolute extreme at a time which is not even 
the hot season for the tropical’? parts of India, we find not one month for which 
the power of insolation would be but approximatively proportional.’ For the mean 
insolation of the year we see a zone of maximum, including the islands and coasts to 
the east and west of India trom Bombay and Calcutta down to the central parts of 
the Indian ocean, so essentially differing from the narrow elliptical maximum zone of 
annual mean in the shade connecting India with Ceylon. 

For the hot and rainy season the Indian islands and the southern shores of the pen- 
insula differ too much in reference to the temperature in the shade from the regions 
a little farther to the north, to allow of the insolation reaching the same absolute 
height: also a kind of mist is for a considerable part of these months so dense that. 
days may be apparently clear enough to enable one to observe insolation, but its full 
power is materially reduced by the hazy condition of the atmosphere. 

In the cool season, when the height of the sun above the horizon has consider- 

' Also in Europa, heat, which is not unfrequently “felt” with such different intensity, may be traced, I found, 
recently again from a comparison of English and Freuch observations of last aummer, 1863, to a very different height 
of the insolated thermometer in England, even if for simplicity such days were selected when the air in the shade 
had the mean temperature. 

? When I made this remark at Calcutta before my departure, it was observed to me that this very circumstance 
of insolation being stronger in Hindostan had made the medical authorities doubt altogether of the correctness of 
the meteorological registers sent in from the Panjab, and eo neither the high temperature in the shade nor the 
comparatively lower insolation had become known. 


3 The higher latitude of the Panjab naturally reduces the height attained by the sun; for Noon it is found by 


the formuln 
H=9 —9 +5 


where 9 is the polar altitude, 8 the declination. For the other hours we obtain it from the formula 

sin H= sin » sin 5+ cos @ cos 6 cos ft. 
But when we consider that ingolation is not in so direct a connexion with the height alone of the sun above the 
horizon, but not less with the increase of the atmospheric temperature during the first hours following the culmin- 
ation it is easily seen that the difference of latitude within the regions here compared has but a share of com- 


paratively speaking minor importance. 
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ably decreased for the northern regions, and when in addition, the rapid diminishing of the 
temperature in the shade from south to north materially modifies the temperature resulting 
for the insolated thermometer, a decided depression also begins to be felt when proceeding 
to the northern shores of the Indian seas, whilst near the equator, the altitude of the 
sun being but little altered, the reduction of its distance becomes felt, increasing its effect. 

What latitude in the cool season produces for the tropics, is, in the mountains, for 
w great part, the effect of height, but again not exclusively. This was decidedly shown 
by the experiments I had occasion to make in Sikkim and in Ladak, where in both in- 
stances, the elevation, the altitude of the sun, even occasionally the temperature of the 
atmosphere in the shade, was the same; but when in Sikkim only a break in the clouds 
of an hour or two had to be watched to obtain readings of insolation far exceeding 
the effect of the sun when glaring down from the unclouded sky of Tibet. 

The principal reason why a thermometer, when exposed to insolation on a high 
mountain, does not reach the same absolute degree of heat as when exposed lower 
down, is to be sought in the simultaneous loss of heat by radiation. As seen by the 
temporary position in shade of the pyrheliometer' 1 used, it was the greater in pro- 
portion to the difference of temperature, to the rarefaction of the surrounding medium, 
and to the dryness of the atmosphere. Nothing could better corroborate the latter in the 
meteorological registers than the coincidence in the difference between Bengal and the 
Panjab, Sikkim and Tibet. In consequence, also, the precipitation of dew depriving 
the atmosphere of a considerable part of its moisture, must cause a proportional increase 
of radiation; this too could be traced, by the daily variation, the better in regions where, 
like in Tibet, the precipitation of dew reduces the absolute moisture to a very minimum. 

Professor TynpALL’ obtained results quite analogous by a very different series of 
observations. He had found that heat from whatever source, in passing through 
hydrogen, oxygen, nitrogen, or even dry air, finds but very little resistance; glass and 
other solid substances easily permeable to solar heat, offer great resistance to the 


passage of heat radiating from dark bodies; and his researches added the dis- 


. Figured in the Physical Geogr. of the Alps, Vol. I, plate X. 

> TynpaLL, 1863, Transact. Royal Soc., Philos. Magazine, &c. Here I must limit myself to the principal 
values he obtained, without entering into the method he employed. The researches of Prof, Maenus, Pogg. Annal 
1864 differ in the results obtained. My observations of insolation and radiation in tropical climates, however, based 


upon the registers from 1854 to 1858, as well as the details sent into Parliament in 1863, are in perfect analogy with 
Professor TYNDALL’s experimental results. 
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covery that many gases and vapours possess the same quality of intercepting the heat 
from sources not luminous, of absorbing and later radiating heat themselves. If for 
the vacuum absorption of heat from a body at 212° Fahr. is 0, and if we call 
it 1 for the dry atmosphere, it was found 9 by him for carbonic acid, 403 for hydro- 
carbonic gaz, 970 for olefient gas and 1195 for ammoniac. The small quantity of ozone in 
electrolytic oxygen was found to raise its absorbing power from 1 to 85, even to 136: the 
aqueous vapour in the air at the ordinary temperature produces an absorption varying 
from 70 to 80. Air saturated by humidity at the ordinary temperature absorbs more 
than 5 per cent. of the heat radiated from a metallic vessel filled with boiling water ; 
and Tynpauu has calculated that of the heat radiated from the surface of the earth after 
its being heated by the sun, 16 per cent. is absorbed by aqueous vapour in the first 10 feet. 

As equally shown by these important experiments the share of moisture in 
climate and in the modification of temperature, by its influence upon radiation, can be 
compared with the protection of a hotbed, or a vertical wallcase for fruit-trees; it allows 
the solar rays to heat the surface of the earth, but to.a certain degree a temporary 


accumulation of heat and a more uniform and gradual cooling is the consequence.’ 


' Also the gradual variation of the quantity of carbonic acid at different heights may be thought of here. In 
the present geological period ils absolute quantity is very small, but as SHerry Hunt recently has observed, 
Philos. Magazine, October 1853, there is strong reason to believe from the quantity of carbonate of lime and 
coal that in former geological periods a considerable quantity of carbonic acid must have been mixed with the 
atmosphere and this circumstance, acting like a protecting cover of glass may have materially contributed to pro- 
longate the high temperature on the surface of our globe. 

I had already found, together with Apovene, that in the Alps it increascs with height, the quantity, however, 
remaining very small altogether; from the basis of the Alps up to the Vincentpyramide (one of the peake of Monte 
Rosa) 13,838 Eng. feet, we had found it to increase from 4 to 9°5 parts in 10,000. “Phys. Geogr. of the Alps,” 
vol. 1, p. 455 to 466, vol. IL, p. 175 to 184. The experiments in the Him@laya and Tibet, though they cannot 
be detailed here, may be mentioned, to allow of my saying that the results perfectly confirmed the increase with 
height; and in analogy with the modifications observed in the Alps, it became somewhat more rapid in heights 
where the forms of elevated narrow ridges and isolated peaks began to predominate, or when vegetation had nearly 
disappeared. The absolute values had but little exceeded the maxima we formerly had found in the Alps, not- 
withstanding the considerable difference in the absolute heights. 

Philos. Magazine, October, 1863. 

From experiments I have recently made in my wallease at the Jagersburg, cven practical application may 
be expected by filling them with air considerably mixed with carbonic acid; this can easily be procured by com- 
bustion. In many parts of Franconia, amoke, and rather as TyNpaLt's experiments explain it to have a share in 
it, carbonic acid, is used for preventing or at least diminishing the deleterious effect of nocturnal radiation upon 
the germination of the vines early in spring. During very clear and cool nights fires are lighted in the vineyards 
“for protection,” though much too small to sensibly affect the temperature.—Concerning the additional modification 
of nocturnal radiation by the form of the surface, including the structure of various bodies exposed, compare the 
well-known experiments by Guarsner, Phil. Transact., If, p. 119-217. 
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HEAT TRANSMITTED FROM THE MOON. 


The heating power of the sun may be still considered in reference to the indirect 
influence exercised by heat transmitted from the moon. As Sir Jonw Herscper' has 
already explained in detail, it is very probable that the surface of the moon, from its day 
being nearly 30 times as long than ours, attains a temperature exceeding that of boil- 
ing water; ALTHAUS? even approximatively deduces a temperature four times that of 
boiling water, seven days after full moon, followed by a depression of 940° Fahr. (522° C.) 
about half a day after new moon. More positive, however, it is, that till Mernont’ 
employed his most delicate thermoscopic apparatus, no trace of heat was positively 
observed to reach the surface of the earth, not excluding, nevertheless, an opinion 
held by many astronomers,‘ viz. that the thermic rays radiating from the moon 
may reach the upper limit of our atmosphere in appreciable intensity, and may so 
participate in the dissolving of clouds, especially cirri, with the rising full moon. 

The direct effect of the moon upon the thermometer on the surface of the earth 
cannot be expected to be quite inappreciable; but the various researches mace -till now 
show results so materially differing, that a very Jong series only allows of our defining 
these modifications. MApier, employing, however, 15 years only of Berlin observations. 
had found the maximum to take place two days before the first quarter, the minimum 
three days after the last quarter. 

Buys-Batzor, from 114 years of observations in the Netherlands,’ combined in 
reference to the age of the moon on the respective days, had obtained that about 
full moon this mean is nearly 0°2° Fahr. warmer than about new moon.® 

The recent researches of Park-Harrison,’ based upon about 16,000 daily means 
from 1814 to 1856 (43 years), have shown as one of the principal results in reference 


to these questions, that a rise of mean temperature is more frequent at new moon 


' “Outlines of Astronomy,” p. 261. 
* Poge., Ann. 90, p. 551. Ie admits, in these considerations that the capacity of heat on the surface of the 
moon should be comparable, ¢. g., to that of quartz. , 


* Compt. Rend., T. 22, p. 541. The same results were obtained, in July 1850, by Piazzt Smytn on the Peak of 
Teneriffe. 


‘ Fecnnen, “Prof. Scuterrn and the Moon,” Leipzig, 1856, p. 180. 

§ Bar and Mapter, “Der Mond,” Berlin, 1837, p. 165. 

® Pogg., vol. 70, p. 163. 

* Presented by Mr. Faye in the French Academy ; “Cosmos,” 1863, p. G74. 
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and during the first quarter than near full moon’ and in the last quarter; the depres- 
sion of mean temperature can be traced to coincide frequently with the last quarter. 

It is evident that for questions where the observations in Europe scarcely offer 
materials rich and accurate enough, the various hypotheses on the influence of the 
moon upon temperature and weather we occasionally meet in the Journal of the 
Asiatic Society® cannot be considered sufficiently well defined to be discussed at here. 

Believers in the connexion of lunar age with heat and rain and wind, in one or 
the other form, we meet with all over the globe, the most savage tribes not 
excluded; but the latter, notwithstanding a kind of instinct being generated for many 
wu detail of physical phenomena, by a constant contact with nature, we invariably 
find the most unhappy in their mystical interpretation of more delicate materials. 
What first must have drawn man’s attention to the action of the moon upon 
our globe is the influence of her gravitation, so decidedly seen in the tides; but recent 
science, La Place‘ at its head, has sufficiently proved that for the atmosphere such 
action must be reduced to a very small amount, though this influence is decidedly 


traceable.’ 


NUMERICAL DATA AND DESCRIPTIVE REMARKS TO ILLUSTRATE THE 
HOURLY OBSERVATIONS. 


For illustrating the changes of temperature within the daily and yearly period the 
materials are numerous enough. The Indian observations quoted above contain 
many years already, for the climate of the coasts; and my own observations, supported 


by the assistance of Dr. Trrrron, provided me also for the continental part of India 


1 This better agrees with MApten’s results; the difference from those obtained by Buys-Batioz, Mr. Harrison 
thinks, must proceed from the circumstance that the observations which formed his material were nearly exclusively 
based upon means deduced from observations made during daytime, and not offering positive materials of noc- 
turnal observations, 

2 Even this might be considered as not necessarily in contradiction with Metxoni's positive data, supposing 
that a dissolution of vapours in the higher strata was the first effect, succeeded by a more vivid radiation from the 
surface of the earth. At the same time it shows how much care is neceasary in theoretical interpretations. 

* Mippreton and Brace, 1851 and 1852, &c. 

‘ “Méchanique céleste,” Livre XIII; Cap. VI. 

5 | particularly allude to the careful researches of Cieneral Savine on the lunar atmospheric tide at S. HeLena, 
Phil. Trans. Royal Society, 1847, followed in 1851 by analogous results obtained by Captain Evtiot at Singapur. 
Phil. Trans., 1852. 
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with materials which easily could to be completed so as to present a corresponding 
series for Ambala. For the Himalaya and Tibet the hourly observations remained 
limited to shorter periods; for the annual variation, however, several stations could 
be compared. In the manuscripts I obtained from the Medical Board, not unfrequently 
hourly observations were made the 21st. to 22nd. of various months as proposed 
by the Court of Directors. But in general isolated days at stations far distant from 
neighbouring observatories did not show materials sufficiently important to be 
reproduced here in full detail. Also the hourly observations we had occasion to make 
ourselves in India are only mentioned occasionally for comparison, unless they include 
a longer period, such as at Raniganj. 

The following table contains (where possible, throughout for the year 1855): 

I. The hourly observations of temperature at Bombay day by day for one year. 
I selected Bombay for these details which for one station were unavoidable for 
giving the full type, since its position allows one to consider it at the same time as 
very little differing from the climate of tropical islands and _ seas.' 

II. The mean daily variation month by month for the whole year for Bombay, Madras, 
Calcutta, Ambila—For Madras the latest year I obtained in detail was 1850; the standard 
I had found when comparing it in 1855 with my Kew Instruments to be 0:98° Fahr. 
too high, therefore 1° Fahr. is deduced from the original readings. The hours are 
referred to the Gdéttingen full hours; noon therefore becomes 4h 41m p.M., &c.: this 
explains the addition of 41 minutes to the full hours of local time. 

Hourly observations within smaller periods for the mountains Ténglo and Falut in 
Sikkim, and for Islamabad in Kashmir; and hourly observation for August 1856 for Leh 
in Ladak are to follow; as the meteorological features of the mountainous regions 
altogether have a character of their own so materially differing in many respects from 
the tropics, I preferred to speak of the daily variation later, together with the 
other data for the meteorology of High Asia. 

The curves are added in Pl&te 4 of the Meteorological Atlas: 


1 ‘ : . ‘ 
These observations in 1855, as well as during the following years, I regularly got sent after from the Kolaba 
Observatory, They formed a very precious set of corresponding observations during our travels. 
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Bompay. Lat. North 18°53’: 30”; Long. East Green. 72° 49'-5”; Height 
1. 1855. Hourly readings of 


January. A.M. 















































| 
1 | : 
2 jee 
3 . 
4 | G9. 
5 | 66- 
| 6 9. 
| 7 
8 6 -6 -6 4 0 5 8 2 -0 0 
9 2 -6 4 -2 9-4 | 69-2 1 3 0 -0 
10 73-6 | 73-2 | 73-0 | 72-5 | 72-5 | 71-2 | 72-0 | 72-0 | 76-0 | 78-0 | 79-0 
11 71-0 | 71-2 | 70-6 | 70-0 ; 70-0 | 70-4 | 70-0 | 72-2 | 72-4 | 73-5 | 75-8 
; 12 69-2 | 69-0 | 68-0 | 69-0 | 69-0 | 68-4 | 69-4 | 70-4 | 72-6 | 74-0 | 75-8 
13 69-0 | 70-0 | 69-4 | 69-2 | 69-0 | 69-4 | 69-0 | 71-7 | 71-4 | 74-0 | 77-0 
14 
15 66-0 | 65-0 | 65-0 | 66-0 | 66-2 | 66-2 | 66-3 | 68-0 | 71-0 | 73-8 | 74-7 
16 66-4 | 65-2 | 64-5 | 64-0 | 63-3 | 62-3 | 63-5 | 68-3 | 71-0 | 73-2 | 75-2 
oy 66-0 | 65-0 | 63-5 | 63-5 | 62-6 | 63-3 | 64-0 | 67-0 | 70-7 | 71-2 | 73-6 
i 18 65-5 | 64-8 | 64-4 | 63-0 | 62-0 | 61-0 | 60-0 | 63-0 | 67-0 | 70-3 | 72-2 
19 67-0 | 66-0 | 67-5 | 66-0 | 64-3 | 65-4 | 66-4 | 68-3 | 71-6 | 74-3 | 77-2 
20 73-6 | 73-4 | 73-0 | 73-0 | 72-2 | 72-0 | 72-5 | 74-5 | 76-5 | 78-8 | 81-4 
; 21 
i 99 75-5 | 75-0 | 74-6 | 74-6 | 74-0 | 73-3 | 73-0 | 75-6 | 77-3 | 79-2 | 81-0 
| 23 75-0 | 74.4 | 74-0 | 73-2 | 74-0 | 73-4 | 73-3 | 74-6 | 77-8 | 80-4 | 82-0 
24 75-0 | 75-0 | 75-0 | 74-6 | 74-3 | 74-2 | 74-5 | 76-8 | 80-3 | 80-2 | 86:0 
! O85 73-0 | 73-6 | 73-4 | 73-4 | 73-4 | 72-5 | 73-0 | 75-2 | 77-0 | 79-2 | 83-0 
| 96 73-4 | 72-4 | 72-0 | 72-0 | 71-4 |] 71-5 | 70-5 | 73-5 | 76-4 | 77-7 | 80-4 
i 27 72-0 | 70-6 | 70-4 | 70-2 | 70-0 | 70-0 |,70-5 | 73-2 | 75-3 | 78-0 | 80-0 
28 
| 29 | 72-3 | 72-0 | 70-3 | 68-0 | 67-7 | 67-0 | 68-8 | 69-2 | 72-0 | 74-2 | 76-4 | 78-4 
f 30 | 71-0 | 70-4 | 71-0 | 70-0 | 68-4 | 68-2 | 68-2 | 69-4 | 73-2 | 74-0 | 77-0 | 78-0 
31 -4 | 70-8 | 71-0 | 71-7 | 71-2 | 69-6 | 68-0 | 69-0 | 74-2 | 76-0 | 77-1 | 80-0 
J 


' For the monthly means of the 
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(position of the instruments at the government observatory) 38 feet. 
temperature, day by day.? 


January. 2.M. 
































ee] 
i 
81-4 | 83-4 | 84-2 79: 8 | 7668) 17827 
81-0 | 82-3 | 84-0 78: 4 | 76-4 | 75-8 
82-3 | 82-3 | 81-6 75 FO.) Pea etd 
79-4 | 80-8 | 81-0 75 .2 | 70-8 | 70-5 
77-0 | 78-2 | 79-6 75. .8 | 71-7 | 72-0 
76-5 | 79-0 | 79-4 74. rh | ULB | LD 
77-2 | 78-7 | 79-6 5 | 75 20: || P27) 796 
77-2 | 78-6 | 80-0 real Fe -0 | 75-2 | 75-0 | 
79-0 | 79-4 | 80-2 9.2 | 76 |) FBG | Fig 
77-3 | 78-0 | 78-4 Al 39 2 | 70-5 | 70-4 | 
77-0 | 77-3 | 78-3 4 | 74: 4 | 72-4 | 724 
Gis | Hod ed 0 | 72: 0 | 68-2 | 67-0 
77-2 | 79-2 | 80-0 72 4 | 69-2 | 68-3 | 
77-0 | 78-5 | 78-4 71 2 | 68-2 | 67-7 
75-2 | 76-0 | 77-5 70 0 | 68-3 | 67-2 
75-3 | 76-0 | 77-2 70: 7 | 69-0 | 68-2 
81:0 | 83-4 | 86-0 73: .2 | 72-0 | 70-7 
83-5 | 86-0 | 87 75 -4 | 75-0 | 74.2 
4-4 | 87-0 | 86-7 o | 76-5 | 76-3 
85-3 | 84-6 | 86-4 an | 
48-2 | 86-6 | 86-8 0 | 75-2 | 74.3 
88-0 | 86-0 | 87-4 aes a Pg 
83-6 | 86-2 | 85-8 0 | 74-0 | 73-2 
80-6 | 81-4 | 82-4 2 73-0 72.0 | 
81-0 | 82-0 | 82-2 72-3 71:8 
80-0 | 81-7 , 82-8 78-4 | 72-7 
81-0 | 82-0 | 83.2 4 | 74-4 | 744 


























hourly readings see the tables in Chap. V. 
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February. a.m 









































(Bombay.) 
1 | 74-0 | 73-2 | 71-6 | 71-0 | 70-6 | 70-2 | 68-8 | 68-8 | 74-0 | 76-0 | 77-9 | 80-0 
2 173-0 | 74-0 | 73-8 | 74-0 | 73-0 | 71-4 | 70-0 | 70-0 | 74-0 | 77-0 | 79-0 | 80-9 
3 | 74-3 | 74-0 | 71-5 | 70-5 | 70-4 | 70-0 | 70-2 | 68-8 | 73-0 | 75-0 | 77-0 | 79-0 
+ il 
5 ¢73-0 | 73-2 | 72-4 | 73-2 | 73-0 | 72-0 | 71-8 | 70-3 | 71-5 | 74-2 | 75-6 | 77-4 
6 | 71-2 | 71-0 | 71-0 | 71-0 | 71-0 | 71-0 | 70-6 | 70-2 | 72-8 | 75-2 | 77-9 | 79-6 
7 475-3 | 74-4 | 74-0 | 74-0 | 74-0 | 73-0 | 73-2 | 73-4 | 74-2 | 77-5 | 80-6 | 83-3 
8 | 76-5 | 76-0 | 74-7 | 74-5 | 74-0 | 73-7 | 73-4 | 75-0 | 77-0 | 77-5 | 77-2 | 77-4 
9 |75-3 | 75-0 | 75-5 | 75-8 | 75-8 | 75-8 | 74-0 | 74-0 | 75-0 | 77-5 | 79-2 | 80-6 
10 |74-2 | 75-0 | 74-4 | 74-0 | 74-0 | 72-0 | 71-7 | 71-0 | 74-0 | 77-2 | 80-3 | 82-6 
11 | 
12 175-3 | 76-0 | 75-5 | 74-7 | 74-0 | 73-5 | 72-4 | 72-8 | 73-0 | 75-2 | 78-4 | 80-0 
13 |'75-0 | 74-4 | 73-2 | 73-0 | 72-4 |] 71-0 | 72-0 | 72-2 | 75-5 | 78-4 | 80-0 | 82-3 
14 | 74-7 | 75-0 | 74-2 | 73-2 | 72-4 | 71-5 | 72-0 | 73-4 | 74-7 | 77-3 | 79-6 | 82-0 
15 | 76-3 | 76-0 | 75-0 | 74-6 | 74-4 | 73-4 | 74-6 | 75-0 | 77-4 | 79-0 | 80-3 | 81-5 
16 || 74-3 | 75-7 | 75-4 | 75-2 | 75-0 | 75-0 | 74-8 | 75-0 | 76-7 | 79-0 | 81-0 | 82-0 
17 78-3 76-7 | 76-4 | 76-0 | 76-0 | 76-0 | 76-0 | 76-2 | 77-3 | 80-2 | 82-2 | 83-0 
18 | 
19 | 72-0 | 70-6 | 72-2 | 72-2 | 71-4 | 71-2 | 70-8 | 71-0 | 74-0 |.76-0 | 77-5 | 79-0 
20 |71-8 | 71-0 | 71-0 | 72-0 | 71-2 | 71-2 | 70-6 | 71-4 | 73-6 | 75-4 | 77-4 | 79-0 
21 79.2 72-8 | 73-0 | 73-5 | 72-3 | 71-2 | 71-2 | 72-0 | 75-6 | 77-3 | 78-2 | 79-2 
22 73.3 72-0 | 72-0 | 71-5 | 72-0 | 71-8 | 72-0 | 72-6 | 76-0 | 77-3 | 78-5 | 80-3 
23 | 74-4 | 74-0 | 73-2 | 72-0 | 71-4 | 71-0 | 71-0 | 72-0 | 74-4 | 76-2 | 78-0 | 79-3 
24 172-4 | 72-0 | 71-0 | 70-4 | 70-2 | 70-5 | 70-8 | 71-2 | 73-6 | 76-2 | 78-0 81-0 
25 +72-0 | 71-2 | 70-0 | 70-4 | 73-0 | 70-5 | 69-4 | 70-0 | 74-5 | 79-8 | 81-0 | 82-4 
\ 26 : 
| 27) 73-5 | 73-3 | 73-3 | 72-5 | 71-5 | 72-0 | 71-7 | 73-0 75-2 | 77-6 | 78-4 | 80-6 
; 28 | 73-0 | 72-0 | 72-0 | 72-2 1) 71-4 | 70-5 | 70-0 | 71-0 | 75-0 | 76-4 | 78-0 | 80-0 
be 0 Saas HR en we a Ne NS 8 








(Hourly readings, day by day.) 
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THE DAILY PERIOD OF TEMPERATURE. 


























March. a.m. 
(Bombay.) 
Day 
oF ane Mdn. 1. 2. 3. 4, 5 6. 7 8. 9. 10. 11. 

| | 
| 1 | 72-4 | 72-0] 72-0] 71-0 | 71-2 | 70-8 | 71-2 | 71-8 | 75-0 : 77-0 | 80-0 | 80-0 
2 | 71-0 |70-5 | 70-3 | 70-2 | 70-0 | 70-4 | 70-5 | 71-0 | 73-3 75-0 | 76-6 | 78-6 
_ 
Hi 4 
i 5 | 76-5 | 75-0 | 74-0 | 74-2 | 74-5 | 74-2 | 74-0 | 75-4 | 79-0 | 81-6 | 82-6 | 84-8 
} 6 | 75-5 |76-2 | 75-5 | 75-2 | 75-6 | 74-7 | 74-4 | 75-5 | 79-2 | 80-5 | 83-0 | 84-6 
1 7 | 76-0 | 76-2 | 77-0 | 76-2 | 75-8 | 75-4 | 74-7 | 75-0 | 78-0 | 80-0 | 82-2 | 83-2 
8 | 75-0 | 75-0 | 74-5 | 74-3 | 74-2 | 73-0 | 73-0 | 73-2 | 74-7 | 78-6 | 81-0 | 82-6 
9 | 74-6 |74-3 | 74-3 | 73-8 | 73-5 | 73-2 | 72-8 | 73-3 | 74-4 | 76-0 | 78-0 | 79-5 
| 10. | 68-0 | 68-0 | 68-0 | 67-5 | 67-3 | 67-2 | 68-2 | 69-0 | 71-4 | 73-2 | 76-2 | 77-8 
Yd | 
| 12 | 74-4 573-0 | 72-5 | 73-0 | 72-6 | 71-8 | 71-4 | 74-3 | 77-2 | 79-7 | 82-8 | 88-2 
| 13 | 77-4! 76-4 | 76-2 | 76-0 | 75-8 | 75-2 | 75-0 | 75-4 | 78-2 | 80-6 | 82-5 | 83-5 
| 14 | 76-6 | 76-4 | 76-3 | 76-2 | 75-6 | 75-7 | 75-6 | 77-0 | 79-3 | 81-2 | 82-6 | 83-6 
| 15 | 75-0 [74-5 | 74-3 | 74-5 | 74-4 | 75-0 | 75-0 | 76-2 | 78-8 | 80-8 | 81-8 | 82-8 
16 | 75-0 74-4 74-3 | 74-3 | 73-0 | 72-0 | 72-4 | 74-4 |] 77-0 | 75-4 | 81-8 | 82-8 
| 17 |) 74-8 | 74-4 | 74-0 | 72-8 | 72-0 | 71-0 | 71-4 | 74-2 | 77-3 | 79-6 | 81-4 | 82-2 
; 18 
| 19 | 78-4 .77-4 | 77-0 | 76-4 | 76-5 | 76-3 | 76-2 | 76-0 | 81-0 | 84-0 | 85-8 | 87-0 
| 20 | 78-6 78-5 | 78-5 | 77-4 | 77-3 | 78-0 | 75-0 | 77-2 | 82-5 i 84-0 | 86-8 | 88-2 
| QL | 77-8 ' 76-5 | 75-3 | 74-2 | 74-0 | 74-0 | 74-6 | 77-0 | 81-4 | 84-2 | 85-0 | 86-0 
| 92 | 76-5 | 77-4 | 77-0 | 76-0 | 75-2 | 74-2 | 74-5 | 76-6 | 80-0 | 82-6 | 84-2 | 84-6 
; 23 | 76-4 (77-21 77-0 | 76-4 | 75-4 | 74-4 | 74-0 | 77-0 | 79-8 | 81-6 | 83-6 | 85-0 
| 24 | 77-0 | 76-0 | 75-0 | 76-2 | 76-4 | 76-2 | 76-0 | 77-7 | 82-2 | 86-4 | 89-5 | 90-9 
| 95 | 

26 | 78-5 | 78-0 77-5 | 76-5 | 75-4 | 75-0 | 74-6 | 77-8 | 81-2 | 83-8 | 84-8 | 86-2 
| 27 | 78-0 | 77-4 | 77-0 | 76-5 | 76-0 | 75-8 | 75-5 | 77-6 | 80-0 | 82-0 | 84-0 | 85-8 
| 98 | 78-2 77-5 | 77-3 | 77-2 | 76-2 | 75-4 | 75-6 | 77-8 | 80-8 | 84-0 | 85-6 | 85-4 
| 99 | 77-6 | 77-2 | 77-0 | 76-5 | 76-2 | 75-0 | 75-0 | 77-0 | 80-0 | 83-0 | 84-0 | 84-8 
| 30 | 75-4 | 75-2 | 75-2 | 75-0 | 74-0 | 73-8 | 74-0 | 76-4 | 79-4 | 82-0 | 83-6 | 84-0 
| 31 | 76-5 |76-5 | 76-2 | 75-2 | 75-0 | 75-0 | 75-2 | 78-0 | 80-0 | 82-0 | 83-6 | 85:3 
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(Hourly readings, day by day.) 
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64 THE DAILY PERIOD OF TEMPERATURE. 
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(Hourly readings, day by day.) 
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90-0 88-8 87-4 | 84- 
92-3 91-4 | 87-6 | 84 
90-7 89-5 | 87-5 | 85 
90-0 90-0 | 87-5 | 85 
91-5 90-5 87-8 | 86 
92-0 91-2 89-4 | 86: 
92-5 91-8 89-3 | 86- 
93-0 92-0 89-6 | 88- 
92-4 91-0 | 88-4 | 85- 
91-8 91-4 | 89-2 | 86- 
91-8 91:3 89-4 | 86- 
91-2 90-3 88-2 | 85- 
91-3 90-8 88-2 | 85- 
- 90-0 89-6 87-4 | 85: 
90-0 89-3 87-2 | 84- 
92-2 87-8 | 89-6 | 87- 
91-0 90-8 89-0 | 86- 
91-2 90-5 88-5 | 85- 
92-5 92-0 90-0 | 87: 
92-2 90-8 | 89-2] 86- 
93-0 92-2 89-8 | 87- 
94-0 92-0 90-5 | 87- 
93-5 92-2 89-8 | 87- 
93-2 92-0 | 90-5 | 87- 
93-0 91-5 90-0 | 87- 
93-0 92:0 | 89-8 | 87. 
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66 THE DAILY PERIOD OF TEMPERATURE. 

















June. A.M. 
(Bombay.) 
Day 
font, | Maa, 1. 2. 3. 4. 5. 7. 8 | 9. | 10. 
1 82-3 | 82-2 | 82-0 | 81-8 | 81-6 | 81-4 82-1 85-6 | 87-8 | 90-0 91.3 
2 84-5 84-0 | 83-8 | 83-4 | 83-2 | 83-2 | 83-8 | 86-0 | 89-3 | 91-5 | 92-8 
3 
4 84-8 | 84-5 | 84-2 | 84-0 | 84-0 | 83-8 | 84-7 | 87-2 | 89-4 | 90-0 | 91-4 
5 85:0 | 84-8 | 84-6 | 84-3 | 84-2 | 83-8 | 84-2 | 87-0 | 89-5 | 90-0 | 91-4 
6 84-9 | 84-5 | 84-4 | 84-2 | 84-3 | 84-0 | 84-6 | 84-3 | 87-2 | 88-4 | 88-8 
7 84-6 84-4 | 84-0 | 83-8 | 83-6 | 83-8 | 84-0 | 86-4 | 87-7 | 89-4 | 91-4 
8 84-6 | 84-4 | 84-3 | 84-0 | 83-6 | 84-0 | 84-2 | 87-3 | 89-2 | 91-2] 91-8 
9 | 84-8 | 84:5 | 84:4 | 84-3 | 83-4 | 83-5 | 83-7 | 84-0 | 87-5 | 89-9 | 91-4 
10 
11 | 84-7 | 84-4 | 84-5 | 79-4 | 80-5 } 80-7 | 81-6 | 82-5 | 84-4 | 86-0 | 90-2 
12 | 84-6 | 84-0 | 83-4 | 83-3 | 83-2 | 83-0 | 83-7 | 84-8 | 87-2 | 89-6 | 91-4 
13 82:6 82-6 | 82-8 | 82-4 | 83-3 | 82-6 | 83-4 | 85-0 | 82-5 | 81-5 | 81-0 
14 | 81-2 | 80-6 | 79-9 | 79-4 | 79-5 | 80-0 | 80-4 | 81-4 | 78-5 | 80-8 | 79-5 
15 79-6 79-5 | 80-2 | 80-0 | 79-7 | 80-0 | 80:6 | 85-7 | 84-G | 86-0 | 87-2 
| 16 | 81-2 | 80-6 | 80-3 | 80-3 | 79-4 | 80-5 | 79-0 | 78-2 | 81-3 | 82-9 | 85-4 
\ 17 
18 | 82-6 | 82-5 | 82-8 | 82-6 | 82-5 | 82-2 | 83-3 | 83-8 | 84-5 | 86-3 | 86-2 
| 19 81-6 | 80-8 | 79-5 | 79-4 | 79-4 | 79-2 | 79-2 | 82-0 | 83-6 | 85-0 | 86-7 
| 20 78-2 78-4 | 78-4 | 79-3 | 79-6 | 80-0 | 80-2 | 80-7 | 81-0 | 81-0 | 78-9 
\ 21 77-2 77-2 | 77-3 | 77-2 | 78-4 | 78-0 | 78-0 | 78-4 | 80-0 | 82-4 | 84-2 
| 22 80-6 | 80-0 } 79-5 | 79-4 | 76-6 | 76-7 | 77-7 | 78-8 | 80-6 | 84-4 | 82-2 
23 78-8 78-5 | 79-0 | 80-0 | 79-4 | 78-5 | 79-6 | 80-2 | 80-5 | 81-6 | 82-4 
24 
25 82-4 81-6 | 81-6 | 81-0 | 80-5 | 80-2 | 80-0 | 80-8 | 82-2 | 84-2 | 84-7 
26 81-8 | 81-5 | 80-6 | 80-5 | 80-4 | 80-4 | 81-0 | 82-7 | 83-0 | 84-2 | 85-4 
27 78-4 | 77-5 | 78-8 | 78-8 | 79-0 | 79-2 | 79-0 | 79-0 | 80-0 | 81-0 | 81-5 
28 78-4 | 78-2 | 79-4 | 80-0 | 80-5 | 81-4 | 81-5 | 82-4 | 83-4 | 84-6 | 86-6 
29 78:8 77-2 | 77-4 | 79-0 | 79-4 | 79-0 | 79-5 | 79-0 | 78-6 | 77-6 | 77-5 
i 30 {81-4 | 81-3 | 81-2 | 81-2 | 79-6 79-2 | 81-2 | 82-3 | 80-5 |} 81-1 | 82-8 
[Pec sie ty atti See oe ie 2 Be Bn tl Sn Se 


















































NUMERICAL DATA. 67 


June. P.M. 


(Hourly readings, day by day.) 




















Noon. 1. | 2. | 3. 4. 5. 6. - 7. 8. | 9. 10. 11. 
92-5 | 93-4 | 93-8 | 93.2 93-0 | 91:0 | 88-3 | 86-5 85-5 | 85-0 | 84-8 | 84-6 
94.8 | 95-3 95-2 | 95-0 | 94-0 | 92-7 89-3 | 87-2 86-2 | 85-5 | 85-2 | 85-2 
92:6 | 93:5 | 94-2 | 93-4 | 92-8 | 91-0 | 89-4 | 87-0 86-4 | 86-0 | 85-0 | 85-3 
92-9 | 93-3 | 93-3 | 92-6 | 91-6 | 90-0 | 87-8 | 86-2 85-6 | 85-4 | 85-0 | 85-0 
91-6 | 91-8 | 92-2 | 91-8 | 90-6 | 89-5 87:3 85-7 85-4 | 85-0 | 84-6 | 84-4 
92:4 | 92-5 | 92-4 | 92-4 | 91-4 | 89-0 | 87-3 | 85-7 85-4 | 85-4 | 84-2 | 84-8 
92:3 | 92-4 | 92-0 |; 92-2 | 91-3 | 90-0 | 87-0 } 85-8 85-2 | 85-0 | 84-8 | 84-8 
92-3 | 92-0 | 92-6 92-4 | 92-5 | 89-0 | 86-6 86-4 86-0 | 85-4 85-2 | 85-4 
92-6 | 94-5 | 94-5 94-0 | 93-3 | 91-4 | 88-7 | 87-0 86-4 | 86-2 85-6 | 85-2 
91-2; 91-8 | 91-4 | 91:0 | 89-2 | 81-6 | 80-3 | 81-0 81-2 | 81-8 | 81-2 | 81-8 
82-4] 83-4 | 84-0 | 81-4 79-4 | 80-4 ; 80-5 80-4 80-0 | 80-4 | 80-6 | 80-8 
82-2 | 83-4 | 85-4 | 83-4 | 81-3 | 80-2 79-4 78°4 78+4 79-0 79.2 | 79-6 
89-5 | 82-4 | 83:0 | 81-0 | 81-7 | 81-4 | 81-2 80-4 80-0 | 80-0 | 80-8 | 80-8 
88-0 | 88-3 | 88:4 | 89-4 | 87-4 | 87-8 | 85-5 84-2 83-5 | 83-3 83-0 | 82-3 
81-6 | 84-2 | 85-3 | 87-5 | 87-8 | 87-0 | 85-2 | 83-7 83-4 | 83-2 83-0 | 82-4 
87-7 | 88:3 | 84-2 | 84-4 | 83-7 79-7 79-3 77-2 76-4 77-8 | 78-2 | 78-6 
76-6 | 77-4 | 79-4 | 80-5 | 80-3 | 80-2 | 80-2 | 77-4 76-0 76-0 | 76-2 | 76:5 
84:3 | 84-4 | 85-2 | 83-0 | 81-3 | 81-4 | 81-3 | 80-0 79-7 | 80-38 80.3 | 79-8 
84-2 | 81:4 | 81-0 | 81:0 | 80-4 | 81-0 | 81-0 | 80-2 80-0 | 79-9 79-6 | 79-0 
87-0 | 84-0 | 87-4 | 86-3 | 86-8 | 86-8 | 84-3 | 83-0 82-4 | 82-2 | 82-0 | 81-4 
88-1} 87-8 | 86-3 | 86-0 | 86-2 | 86-4 | 84-4 | 83-6 82-8 | 82-8 | 82-6 | 82-2 
88:4 | 88-8 | 86-0 | 82-6 | 83-2 | 84-7 | 83-2 81-0 77-0 | 77-4 | 78:4 | 78-0 
84-5 | 81-0 | 81:3 | 80-0 79:0 | 78:4 | 78-4 79-0 79+4 78-4 | 79-0 | 78-6 
88-5 | 88-8 | 85-2 | 85-0 | 84-6 | 84-0 | 82-8 | 81-7 80:4 | 80-0 | 80-2 | 79-4 
77-7 | 78-2 77-4 | 78:8 | 80-3 | 76-5 | 77-4 | 78-5 79-2 | 80-2 | 81-2 | 81-0 
83-0 | 83-8 | 83-0 | 82-3 83:2 | 82:3 | 81-4 | 81-3 80-5 | 80-2 | 80-6 | 80-8 
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THE DAILY PERIOD OF TEMPERATURE. 
























































July. A.M. 
(Bombay.) 

Day 

of the! Man, | 1. | 2. 3. 4, 5. 6. 7. 8. 9 | 10 | 1. 

1 

2 | 80-7 | 80-9 | 81-2 } 80-0} 80-6 | 78-0 | 77-3 | 78-6] 79-4] 77-4] 77-0 | 79-4 

3 | 81-0 | 80-6 | 80-6 | 80-2] 80-8 | 78-6] 78-2 | 78-5 | 79-8 | 79-0 | 83-2 | 81-0 

4 | 80-4 | 79-6 | 81-0 | 81-0] 80-8 | 81-0] 77-0 | 75-8 | 77-0 | 77-5 | 77-6 | 77-8 

5 | 77-5 | 78-6 | 79-8 | 80-1 | 80-2 | 80-2 | 80-4 | 79-8 | 78-4 | 78-2 | 77-4 | 79-0 

6 | 80-4 | 80-4 | 80-4 | 80-4] 80-0 | 78-4 | 79-8 | 81-0 | 83-4 | 85-0 | 86-4 | 87-8 

7 | 80-4 | 80-4 | 80-7 | 80-8] 80-4 | 80-0 | 80-4 | 81-4 | 83-4 | 85-8 | 86-0 | 85-4 

8 

9 80-6 | 80-4] 80-4 | 80-6] 80-2 | 80-3] 80-5 | 80-6 | 83-2 | 85-0 | 85-6 | 87-0 

10 81-4 | 81-2 | 81-3 | 81-2] 81-2 | 81-3] 81-3 | 81-8 | 82.2 | 83-4 | 84-0 | 83-8 
11 814 | 81-4] 81-3 | 81-2 | 81-2 | 81-3 81-3] 83-2 | 82-8 | 83-8 | 82-0 | 83-8 
| 12 81-2 81-4 | 81-2 | 81-2] 81-1 | 81-2] 80-4] 79-8 | 82-2 | 84-0 | 82-8 | 84-0 
i 13 81-2 80-8 | 80-4 | 80-4 | 80-6 | 80-5 | 79-2 | 80-3 | 79-8 | 79-0 | 83-8 | 84-4 

14 79-0 78-8 | 80-4 | 80-4] 80-8 | 80-0 | 79-7 | 81-8 | 81-3 | 81-8 | 85-3 | 86-0 

15 

16 | 79-5 | 80-0 | 81-1 | 79-8 | 80-2 | 80-4 | 80-3 | 81-4 | 93-2 | 85-4 | 86-5 | 87-6 

17 | 80-4 | 80-8 | 80-6 | 80-6 | 80-4 | 80-3 | 80-4 | 81-3 | 83-2 | 83-2 | 85.4 | 86-2 

18 | 80-5 | 80-7 | 79-0 | 78-2] 79-8 | 80-0 | 79-4 | 80-6 | 81-3 | 83-2 | 84-4 | 85-4 

19 | 80-4 | 80-8 | 81-0 | 80-8 | 80-2 | 79-0 | 80-2 | 80-8 | 82-2 | 83-2 | 85-8 | 85-2 
| 20 | 79-2 | 79-0] 79-0 | 80-4] 80-4 | 80-3 | 79-8 | 80-4 | 81-4 | 82-6 | 84-2 | 84-4 
| 21 || 80-4 | so-4] 80-4 | 80-4] 80-6 | 80-5 | 80-8 | 81-7] 83-0 | 84-2 | 85-2 | 86-4 

22 

23 | 81-2 | 81-0} 81-0 | 80-9 | 80-8 | 79-2 | 79-6 | 80-4 | 82-0 | 85-2 | 86-0 | 85-8 

24 | 81-0 | 81-1] 81-8 | 80-4 | 79-6 | 79-3 | 80-2 | 80-5 | 82-0] 81-4 | 85-6 | 86-6 
| 95 || 80-0 | 80-0| 79-8 | 79-8] 71-8 | 76-3 | 78-8} 80-5 | 81-2 | 83-8 | 85-6 | 86-4 
| 96 | 79-8 | 80-3 | 80-2 | 79-4] 78-4 | 79-4 | 80-0 | 80-4 | 83-0 | 85-0 | 86-2 | 87-0 

27 | 80-7 | 80-0 | 80-2 | 78-8] 79-4 | 79-8 | 80-0 | 80-4 | 82-6 | 84-2 | 85-3 | 86-8 

28 | 80-2 | 79-4 | 79-8 | 79-0 | 79-2 | 79-0 | 79-3 | 81-2 | 32-2 | 84-2 | 86-0 | 85-7 

29 

30 | 80-3 | 78-2] 79-2 | 79-3 | 79-0 | 79-0] 78-8 | 79-2 | 80-3 | 82-9 | 85-5 | 84 5 

31 | 79-3 | 79-4 | 79-0 | 79-4 | 80-0 | 80-1] 79-6 | 82-0 | 82-1 | 84-3 | 86-3 | 87-4 
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NUMERICAL DATA. 


July. P.M. 


(Hourly readings, day by day.) 
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70 THE DAILY PERIOD OF TEMPERATURE. 


August. A.D. 













































(Bombay.) 
A a reer eee 
1 
2 
3 
4 
5 
6 
7 
8 
9 
| 10 85: 85-7 | 87. 
11 80- 85. 85. 86: 
12 
; 13 | 80. 83-0 | 85-0 | 87-0 
14 | 80. 85-5 | 86-3 | 88-3 
15 | 80- 80-5 | 83-0 | 85-0 
16 | 81- 82-6 | 85-2 | 87-0 
17 || 79- 83-8 | 84-8 | 81-0 
18 || 79- 84-2 | 85-6 | 86-5 
19 
20 | 79-8 | 79-5 | 79-4 |78-7 | 78-0 | 78-0 | 79-0 | 79-6 | 81-4 | 83-8) 85-5 | 79-3 
21 | 80-0 | 78-2 | 79-4 | 79-0 | 78-4 | 79-2 | 79-2 | 80-6 | 81-1] 82-6 | 85-4 | 87-3 
22 | 80-4 | 80-4 | 80-2 | 80-0 | 80-0 | 80-2 | 80-0 | 81-4] 83-0] 83-6 | 84-6 | 80-6 
| 93 | 79-8 | 79-4 | 79-2 |79-0 | 79-0 | 79-0 | 79-0 | 79-5 | 81-0] 81-3] 85-6 | 86-4 
| 24 | 79-5 | 79-2 | 78-5 |78-6|78-4|77-6| 77-5 | 77-1 | 81-2 | 93-4 | 84-4 | 85-8 
25 | 79-6 | 79-2 | 79-2 179-0 | 78-8 | 78-8 | 78-0 | 77-3 | 79-7 {| 81-2 | 82-6 | 84-0 
| 26 
| 27 
| 28 | 80-3 | 79-8 | 79-4 179-0 | 79-0 | 78-6 | 78-5 | 79-6 | 81-6 | 84-0 | 86-3 | 86-3 
| 29 | 80-4 | 80-2 | 80-2 80-0 | 79-5 | 79-6 | 79-4 | 80-5 | 80-8} 84-6] 86-0 | 84-4 
| 30 | 80-2 | 80-0 | 79-5 | 79-5 | 79-4 | 78-4 | 78-6 | 79-4 | 81-2 | 82-4 | 85-3 | 86-4 
31 | 79-6 | 79-5 | 79-6 | 79-0 | 76-4 | 76-8 | 75-8 | 76-0 | 75-6} 75-0| 76-0 | 75.3 








NUMERICAL DATA. 71 


August. P.M. 


(Hourly readings, day by day.) 



































86-5 | 86-3 85-0 86-4 | 86:0 | 84-5 | 82-8 | 82-0 | 81-6 | 81-5 | 81-3 | 80-8 
88-4 | 87-0 87-8 86-7 |} 85-2 | 84-8 | 83-2 | 81-8 | 81-2 | 81-3 | 81-0 | 80-5 
87-5 | 88-2 87.2 87-8 | 86-8 | 83-9 | 82-8 | 82-0 | 81-5 | 80-4 | 80-5 | 80-4 
87-4 | 88-2 88-0 87-0 | 85-7 | 83-9 | 82-8 | 81-8 | 81-4 | 81-2 | 80-6 | 80-5 
85-0 | 88-2 85-7 86-4 | 87-5 | 84-5 | 82:8 | 81-7 | 81-2 | 81-0 | 81-5 | 80-0 
88-2 | 88-5 89.2 85-2 | 85-8 | 86-3 | 84-0 | 82-2 | 81-3 | 81-0 | 80-3 | 80-3 
87-4 | 86-8 87-0 87-8 | 88-2 | 85-1 | 83-2 | 82-0 | 81-4 | 81-0 | 81-0 | 81-4 
88:8 | 88:8 89-0 87-3 | 85-4 | 83-8 | 80-0 | 80-4 | 79-4 | 80-2 | 80-2 | 80-3 
85-4 | 87-0 87-5 87-6 | 87-3 | 85-5 | 83-2 | 82-2 | 81-6 | 81-2 | 80:0 | 80-0 
87-5 | 88-4 88-6 88-5 | 88-0 | 85-2 | 82-8 | 81-2 | 81-6 | 81-0 | 80-5 | 80-2 
83-6 | 86-4 87-4 87-4 | 86-4 | 85-1 | 82-7 | 81-1 | 80-5 | 80-2 | 80-2 | 79-4 
87-2 | 87-4 88-3 87-7 | 86-3 | 84-6 | 82-9 | 81-6 | 81-0 | 80-5 | 80.2 | 80-0 
83:5 | 84-3 86-4 85-4 | 84-2 | 83-4 | 81-9 | 81-4 | 80-6 | 80-6 | 80-4 | 79-8 
87-4 | 88-2 88-8 89-0 | 87-0 | 85-5 | 83-2 | 82-4 | 82-0 | 81-0 | 80-6 | 80:4 
84-4 | 84-3 86-0 83-8 | 82-4 | 80-5 | 81-1 | 80-7 | 79-8 | 80-2 | 80-2 | 80-2 
87-3 | 88-0 88.2 88-4 | 86-2) 85-8 | 83-2 | 81-5 | 81-0 | 80-5 | 80-3 | 79-8 
86-3 | 87-3 88.2 87-2 | 85-6 | 83-8 | 82-5 | 81-2 | 81-0 | 80-5 | 80-0 | 80-3 
86-2 | 86-8 87.2 87-2 | 86-4 | 85-0 | 82-5 | 81:0 | 80-3 | 77-0 | 77-0 | 77-4 
86:6 | 83-2 85-2 87-4 | 87-5 | 85-8 | 83-0 | 81-4 | 81-2 | 81-0 | 81-0 | 80-7 
86-8 | 88-7 89.2 89-0 | 89-0 | 84-6 | 82-1 | 82-1 | 81-4 | 81-2 80-4 80-4 
87-5 | 86-5 86-2. | 85-4 | 82-2 | 82.3 | 81-7 | 81-0 | 80-0 | 80-2 | 80-5 | 79-8 | 
76-0 | 75-4 75-2 74-4 | 74-8] 74-8 | 74-6 | 74-8 | 75-3 | 75-0 | 75-3 | 75-3 | 
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September. A.M. 


(Bombay.) 
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NUMERICAL DATA. 


September. 


P.M. 


(Hourly readings, day by day.) 


87-0 | 85 
80:5 | 82: 
83-0 | 80- 
85-4 | 83- 
83-6 | 83- 
82-2 | 81- 
82-3 | 81: 
80-2 | 80- 
78-3 | 79- 
82:8 | 81. 
84-6 | 83- 
84.2 | 83- 
85-4 | 83- 
85-7 | 83- 
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80-2 | 79-6 
79-4 | 79-0 
80-0 | 79-0 
80-0 | 79-4 
79-4 | 79-6 
80-2 | 78-8 
80-2 | 80-2 
77-2 78-0 
77-0 76:2 
80-2 | 79-0 
79-2 | 84-8 
80-0 | 80-4 
80-2 | 79-0 
79-4 | 79-2 
79-0 | 78-8 
79-2 | 79-0 
80-0 | 79.4 
79-0 | 78-8 
81-2 | 81-0 
80-8 | 80-3 
79-7 | 79-6 
81-0 | 80-5 
77-4 | 78-0 
18.5}, 078d 
81-2 | 80-4 
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Day 

on Mdn. 
1 |77-2 
2 | 81.0 
3. | 81-2 
4 | 81-2 
5 | 81-7 
6 | 80.2 
7 
8 | 78-6 
9 || 80-4 
10 | 80-7 
11 | 80-5 
12 | 80-0 
13 | 78.4 
14 

15 | 79-0 
16 | 80-0 
17. |) 81-0 
138 | 79-5 
19 [81-0 
20 | 81-0 
21 ii 

22 | 79-7 
23 | 80-0 
24 | 79-4 
25 «| 79-0 
26 | 79-0 
27 |, 78-2 
23 | 

29 || 77-2 
30 {77-0 
31 75-4 
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HE DAILY PERIOD OF TEMPERATURE. 
October. A.M. 
(Bombay.) 

2. 3. 4 | 5. 6. 8. 9. 10. 11. 
78-1|77-6 | 77-9 | 78-0 | 77-8 | 78-6 | 81-4 | 83-0 | 84-4 | 85-4 
81-0 | 80-7 | 79-8 | 79-8 | 79-6 | 82-5 83-2 | 84-4 | 86-0 | 86-8 
80-6 | 79-7 | 79-6 | 79-2 | 79-6 | 82-0 | 84-0 | 85-6 | 86-4 | 86-5 
81-0 | 80-4 | 80-0 | 80-2 | 80-3 | 81-6 | 84-2 | 85-0 | 86-5 | 87-6 
81.2 | 80-4 | 80-2 | 80-0 | 79-4 | 82-0 | 84-4 | 86-0 | 86-0 | 87-0 
79-6 | 79-3 | 78-4 | 78-2 {| 78-2 | 80-0 83-0 | 85-0 | 86-8 } 87-4 
79-9 | 78-6 | 79-5 | 79-2 | 78-6 | 78-7 | 80-8 | 82-8 | 84-0 | 84-8 
79-6 | 78-8 | 77-8 | 77-8 | 76-5 | 79-5 | 83-0 | 84-4 | 85-4 | 88-0 
78-8 | 78-2 | 79-0 |] 79-0 | 79-0) 81-1 82-9 | 84-2 | 85.2 | 87-2 
79-6 | 78-2 | 78-8 | 77-8 | 76-2 | 79-4 | 84-0 | 86-0 | 87-2 | 90-0 
80-0 | 80-0 | 79-9 | 79-5 | 79-8 | 80-0 | 81-2 | 83-8 | 86-0 | 86:0 
78-6 | 78-1 | 78-2 | 78-2 | 78-2 | 80-2 | 82-0 | 83-4 | 85-4 | 86-2 
78-7 | 78-6 | 78-2 | 78-0 | 78-0 | 79-2 82-4 | 84-2 | 86-0 | 87-2 
80-2 | 79-8 | 79-6 | 79-2 | 79-0 | 81-0 83-2 | 83-8 | 85-4 | 86-0 
80-8 | 80-8 | 80-0 | 79-4 | 79-0 | 81-6 83-0 | 84-5 | 85.2 | 86-8 
78.6 | 78-0 | 78-0 | 78-2 | 78-6 | 80-0 | 81-5 | 83-6 | 86-0 86-8 
79-6 | 79-4 | 79-0 | 78-9 | 79-4 | 79-2 80-0 | 82-0 | 84-5 | 85-8 
81-0 | 80-8 | 80-4 | 80-0 | 79-6 | 81-4 83-0 | 84-0 | 85-2 | 85-5 
80-8 | 80-8 | 80-2 | 80-4 | 80-2 | 82-0 | 83-6 | 87-0 88-4 | 89-0 
79-8 | 79-2 | 79-0 | 78-8 | 79-2 | 80-6 82-5 | 84-7 | 86-0 ; 88-0 
78-6 | 78-2 | 78-0 | 77-8 | 77-2 | 79-0 | 82-4 | 83-4 86-0 | 87-0 
78-6 | 78-2 | 78-0 | 77-8 | 77-4 | 78-8 | 80-2 | 82-8 84-6 | 85-6 
78-6 | 78-0 | 78-2 | 77-3 | 77-6 | 78-5 79-6 | 81-2 | 82-5 | 83-2 
78-4 | 78-4 | 79-0 | 78-8 | 79-0 | 79-2 | 80-4 | 84-0 83-8 | 85-0 
76-8 | 76-4 178-0 | 76-0 | 77-2 | 79-0 | 81-2 82-7 | 83-5 | 84-2 
76-6 | 75-8 | 75-2 | 74-5 | 74-4 | 75-6 78-7 | 82-0 | 84-0 | 86-0 
74.81 74-7 | 73-8 | 73-0 | 74-2 | 75-6 79-3 | 82.0 | 84-0 | 85-3 


NUMERICAL 


October. v.™M. 


DATA. 


(flourly readings, day by day.) 
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87-4 | 88-0| 87. 
88-2 | 88-6] 88- 
88-3 | 89-0] 89- 
89-2 | 89-8] 89- 
88-7 | 89-6] 89- 
89-0 | 89-5} 89- 
90-0 | 89-8 | 89- 
89-9 | 90-0 | 89- 
91-7 | 92-5 | 90. 
90-3 | 91-0 | 85- 
89-6 | 90-2] 84- 
88-0 | 88-0] 90- 
88-2 | 88-6| 83- 
88-1 | 88-8] 89- 
88-4 | 88-4] 87- 
88-0 | 88-6] 88- 
88-4 | 88-8] 88- 
89-5 | 90-4] 89- 
87-4 | 84-8 | 83- 
88-8 | 88.4 | 87. 
87-7 | 86-6 | 85- 
87-0 | 87-5 | 88. 
85-4 | 87-2 | 87- 
86-4 | 86-2 | 87. 
87-0 | 86-8] 87- 
87-6 | 87-6 | 87. 
87-2 | 88.0] 388. 
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87-8 |} 85-6 | 83-6 | 82-2] 81-8] 81-2 81-2 81-2 
88-6 | 86-4] 83-4 | 82-9] 82.2] 81-6 81-4 81-2 
89:0 | 86-6] 84-2 | 83-2] 83-3 | 82-2 81-4 81-2 
89-2 | 86-8 | 84-2] 83-4] 83-0] 82-5 82-4 82-2 
88:2 | 85-6 | 83-8 | 83-0] 82-3] 81-8 81-4 81-0 
89-4) 87-0] 84-2 | 83-0} 82-4] 81-8 81.2 81-0 
88:7 | 86-8 | 83-4] 83-0 | 82-0] 80-7 80-6 80-7 
88-8 | 86-8 | 83-9} 83-0] 82-8 | 82-0 81-2 81-0 
88-2 | 81-0 | 83-5 | 82:9 | 82-4] 82-4 81-7 81-4 
85-7 | 83-4 | 83-0] 81-0] 80-0] 80-2 80-2 80-0 
80-8 | 80-6 | 80-0] 79-9 | 79-5] 79-0 | 79-0 79-0 
89-8 | 88-0 | 84-8 | 83-4] 82-8) 82-2 81-0 80-3 
86-4 | 82-8 | 82-0 | 82-0] 81-0] 80-7 80-2 80-0 
88-0 | 85-4] 83-0 | 82-2} 82-0] 81-5 81-2 81-0 
87-4 | 85-3 | 83-4 | 82-4] 82-0] 81-8 81-0 80-4 
87-6 | 86-0] 84-8 |} 83-4] 83-0 | 82-4 82-0 81-0 
88-0 | 87-0 | 84-5 | 83-8} 83-6 | 83-2 82-5 81-7 
88-0 | 86-4] 84-8] 84-4] 84-0 | 83-6 82-2 82-8 
80-8 | 80-4} 79:7] 79-7] 79:6} 79-6 79-6 79-8 
85:5 | 83-2 | 82-0} 81-2} 80-4} 80-2 80-0 80-0 
83-0 | 82-0] 81-4] 81-2] 81-2] 80-4 80-0 79-4 
87-8 | 84-0 | 81-6 | 80-5] 80-0] 78-7 78-4 78-4 
87-0 | 85-0} 81-8} 80-0] 80-2} 79-5 79-0 78-7 
86-0 | 83-7 | 82-0 |} 81-5] 81-4] 79-7 79-0 79-3 
86-0 | 83-6] 81-4] 80-6 | 80-2] 79-4 77-+4 77-0 
87-0 | 84-7 | 82-4] 81-5] 79-6] 78-4 77-0 76:5 
87-5 | 85-1] 82-8] 81-9 | 81:4] 79-4 77-6 78+ 4 
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November. A.M. 
(Bombay.) 
Day al 
South, Man. | 1 | 2 3 4, 5. 6. 1. 8. 9 10. | 41 
1 76-4 | 75-5 | 75-8 | 77-2 | 75-8 | 75-8 | 75-4 | 76-9 | 79-8 | 81-2 | 82-7 | 83-8 
2 76-0 | 76-4 | 71-8 | 75-4 | 74-8 | 74-0 | 71-6 | 75-1 | 77-0 | 78-4 | 81-2 | 82.2 
3 75:8 | 75-0 | 74- 75- 74:2 |73-4 | 72-9 | 75-4 | 77-2 | 79-4 | 81-7 | 83-2 
4 
5 77-4 | 78-2 | 76-0 |] 75-0 | 75-0 | 74-6 | 73-6 | 75-5 | 77-4 | 79-7 | 83-0 | 85-0 
6 75-8 | 75-0 | 78-0 | 76-0 | 75-5 | 76-0 | 76-6 | 77-2 | 78-8 | 80-9 | 83-0 | 86-5 
7 79-2 | 78-4 | 78-0 | 78-2 | 77-4 | 78-0 | 78-2 | 79-6 | 82-4 | 84-7 | 85-3 | 86-9 
3 80:2 | 80-4 | 80-0 | 79-2 | 79-0 | 78-6 | 82-8 | 81-0 | 83-4 | 85-2 | 85-4 | 87-0 
: 9 81-4 | 80-0 | 80-0 | 80-4 | 80-4 | 80-5 | 80-2 | 81-4 | 83-4 85-0 85-2 | 87-8 
| 10 
11 
12 79-6 | 79-0 | 79-0 | 78-5 | 78-2 | 77-0 | 77-3 | 78-0 | 81-2 | 83-8 | 84-9 | 86:6 
13 78-1 | 77-6 | 78-0 | 78-0 | 77-0 | 76-6 | 76-4 | 78-2 | 80-8 | 82-0 | 84-5 | 86-1 
14 76-4 | 76-0 | 76-2 | 76-2 | 77-0 | 76-0 | 77-1 | 78-5 | 80-2 | 81-4 | 82-8 | 84-1 
15 76-8 | 77-0 | 78-6 |77-:0 | 76-5 | 76-4 | 76-2 | 77-2 | 78-4 | 80-3 | 82-7 | 83-8 
16 77-2 | 77-0 | 77-2 | 76-4 | 76-4 | 75-1 | 75-G | 75-6 | 79-2 | 81-2 | 82-4 | 85:7 
17 77-2 | 77-0 | 76-0 14-4 73-4 | 73-2 | 72-8 | 75-2 | 78-6 | 81-2 | 82-7 | 83-7 
| 18 
| 19 76-8 | 74-8 | 74-0 | 75-0 | 75-4 | 75-2 | 73-2 | 75-2 | 78-0 | 80-0 | 81-5 | 83-3 
| 20 75-7 | 74-0 | 72-8 | 72-2 | 74-0 | 75-4 | 75-0 | 75-0 | 78-2 | 80-4 | 81-2 | 82-8 
21 77-6 | 76-2 | 75-0 | 74-0 75-4 {75-0 | 74-6 | 76-8 | 78-4 | 80-1 | 81-7 | 84-4 
22 73-0 | 76-7 | 77-5 177.4 76:2 |75-6 | 75-4 | 75-4 | 78-0 | 80-0 | 82-4 | 84-5 
| 23 78:2 | 76-0 | 75-3 | 75-4 75-0 | 74-6 | 74-3 | 75-0 | 77-8 | 79-4 | 81-6 | 83-2 
| 24 75-8 | 75-0 | 75-2 | 75-0 | 73-2 | 73-8 | 73:2 | 74-4 | 77-0 | 79-3 | 80-5 | 81-8 
4 25 76-8 | 76-2 | 76-4 Mies 75:6 | 74-0 | 73-8 | 74-8 | 77-0 | 78-6 | 80-1 | 81-2 
| 26 
27 «| 76-2 | 76-0 | 76-4 15-8 75:0 | 74-6 | 74:8 | 75-0 | 75-8 | 77-4 | 79-9 | 82-1 
| 23 74-9 | 74-5 | 75-0 | 75-4 74-0 | 73-4 | 72-2 | 72-0 | 77-0 | 79-7 | 80-2 | 81-8 
; 29 | 74-2 | 73-2 | 73-0 173-4 | 75-0 | 73-0 | 72-8 | 74-8 | 78-5 | 78-1 | 80-3 | 82-4 
| 30 73-0 | 72-4 | 72-2 | 72.0 73-0 | 73-0 | 72-3 | 72-4 | 76-0 | 78-2 | 79-9 | 81-8 























(Hourly readings, day by day.) 
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89-0 | 88-0 
91-0 | 91-4 
91-0 | 90-0 
90-2 | 90-2 
90-0 | 89-0 
90-2 | 89-7 
90-4 | 87-0 
89-0 | 87-7 
86-3 | 83-4 
88-8 | 88-0 
87-0 | 84:0 
87-4 | 86-6 
87-0 | 86-2 
87-5 | 86-4 
89-4 | 88-0 
88-5 | 87-4 
87-5 | 86-2 
87-5 | 87-0 
87-0 | 86-0 
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86-1 85-6 
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78 THE DAILY PERIOD OF TEMPERATURE. 


December. A.M. 


(Bombay.) 





























0 .9 | 73-2 | 73-3 | 72-8 1175-0 | 76-2 | 78-2 | 80-6 
4 .g | 71-4 | 71-4 | 69-6 .8 | 73-6 | 76-0 | 78-2 | 80-6 
71-6 2 169-0 | 69-2 | 69-0 | 68-5 | 68-7 | 71-5 | 75-0 | 77-8 | 79-8 
99 | 70-2 | 70-1 | 69-5 | 67-8 | 67-8 | 67-0 | 66-7 | 66-2 | 70-0 | 73-4 | 76-0 | 79-7 

| 30 
31 | 71-0 | 71-2 | 72-6 | 72-8 | 72-0 | 71-6 | 71-5 | 72-4 | 74-3 | 76-5 | 78-5 | 80-1 

















(Hourly readings, day by day.) 
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82.2 | 80 
81-7 79 
80-9 78 
80-7 | 78 
80:0 | 79 
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80-0 | 76 
81-2 | 79 
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79-4 | 79-0 | 78-5 78 
79-3 79-2 | 79-2 79> 
81:0 | 80-6 79-8 79. 
80-0 79-7 79-Q 77- 
79-4 | 79-0 78-6 77. 
79-4 79-0 717°3 76. 
79-0 | 78-0 71-6 74- 
78-6 | 77-1 75-6 74. 
77-2 77-0 15-5 73 
78-2 | 77-5 75-2 | 73- 
78:0 | 77-6 76-8 75° 
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80 THE DAILY PERIOD OF TEMPERATURE. 


Bompay, 2. 1855, Monthly 










Hours, 
mean time. 






January. February. June. 
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Means 


for every Hour. 


NUMERICAL DATA. 
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October. 


November. 


81 


December. 
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82 THE DAILY PERIOD OF TEMPBRATURE. 


Bombay, from its position on an island, shows very small variations of temperature, 
even if we examine the single days. For instance, in the month of May, when changes 
between rainy storms and a powerful insolation from a brilliant tropical sky are so 
frequent, differences for the same hour exceeding, in the shade, 6° Fahr. in a whole 
month are very rare; whilst in the temperate zones, already in Assim and in the 
Panjab, the changes in temperature very frequently suddenly rise to 3 and 4 times 
this amount. 

Also Madras has a very small variation; both can be considered at the same 
time as a very good type for the changes in the tropical seas. 

“The local Time” has a somewhat more uniform influence on the daily range in 
different climates than perhaps might be expected. For instance, the “hours” which 
most approach the daily mean are nearly the same on the sea-shore as in the interior 
of the tropical peninsula. In our latitudes the hour of the morning (A.m.) has greater 
oscillations. 

The following table contains the full hours least differing from the daily mean, 
and I add for comparison here already the same results for Madras and Ambala. 
The more detailed values for Madras are deduced from GoupincHam’s observations: 
the decimals of the hour, however, correspond but to very small deviations from the 


values read at the full intervals of observations, when referred to the thermical scale. 


NUMERICAL DATA. 


Hours of daily mean. 

















Months. 


January 
February 


March 


April 
May 


June 


July 
August 
September 


October 
November 


December 











Madras. 
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84 THE DAILY PERIOD OF TEMPERATURE. 


Maprds. Lat. N.: 13° 4’ 12”; Long. E Greenw.: 80° 13’ 56”: 


1850, Monthly Means 













































Hours, mean time, January. February. June. 
| Mdn. 41™ a.M. 5 3 6 80-5 83-1 83-5 
1 is 72-9 7 73-7 79-7 82-6 83-0 
| 2 45 72-4 0 73-0 79-1 81-9 82-7 
1 23 ‘5 71-9 2 72-5 78-5 81-2 82-4 
of ; | 71-3 6 72-0 78-0 80-7 82-1 
5 : ) 70-7 2 71-6 77-6 80-5 81-9 
6 i 70-6 +2 72-2 79-5 83-5 83-2 
7 ‘ 72-7 8 76-3 83-9 87-2 85-7 
8 76-1 “J 80-7 87-1 90-2 88-3 
9 “4 79-0 9 84-1 89-7 92-5 90-7 
10 6 80-9 5 86-3 91-5 93-5 92-8 
11 2 81-8 3 87-8 92-3 94-0 94-9 
Noon 41™ p.m 82-2 88-4 92-4 94-1 96-4 
1 7 82-1 88-5 . 92-3 93.9 97-7 
2 i 81-8 88.4 91-9 93.6 97-0 

oi. - e, 81-0 87:7 91-2 92-8 94:7 | 
! 4 ‘6 79-6 86-3 89-7 91-4 92.2 
5 : 77-8 83-7 87-5 89-3 89-5 
i % 76-5 3 80-8 84-6 86-5 87-2 
7 . 75-9 ‘6 79-3 83-6 85-4 86-1 
8 . | 7565 2 78-2 83-0 84-8 85-4 
9 : 74-8 8 77-3 82-4 84-3 84-8 
10 <4 74-3 6 76-5 82-0 83-9 84-4 
11 ¥f 73-8 “1 75-7 81-4 83-5 83-9 

Mean 76-2 | 77-0 | 79-8 | 85-0 | 87-3 | 87-9 | 














NUMERICAL DATA. 85 


Height of the instruments 27 feet above the sea level. 


for every Hour. 



















August. September. October. November. December. 

82-3 81-8 81-0 80-4 75-9 73-6 ' 
81-9 81-4 80°6 79-6 75°63 73°3 

81:5 80-8 80-0 79-1 74-9 72-8 

81-1 80-1 79-6 78-6 74-6 72-4 

80-9 79-6 79-4 78-2 74-2 72-0 

80-8 79-3 i 79-0 77-8 73:6 * 71-7 

82-0 80-4 79°6 78-5 74+3 71-6 24 
84-6 83-4 81-6 80-9 75-7 73-4 ; 
87-4 86-2 83-8 83-1 77-9 76-0 

89-7 88-5 86-0 85-0 80-0 78-3 

91-8 90-4 87-6 86-4 B14 79: 

93-6 91-9 88-7 87:3 82-1 80- | 
94-6 92°7 39-3 88-1 82-3 30-6 

95-2 92-5 389-6 88-1 82-5 80-7 

95-4 92-3 89-2 87-9 82-1 80-2 

94-9 91-0 88-4 87-3 81-4 79-6 

92-9 90-1 87-1 85.9 80-6 78-6 

90°5 88-1 85-5 84-0 79-2 77-2 

87-2 85-7 384-0 82.9 78-3 76-0 

85-6 84-5 83-2 82-3 77-9 75-4 

84:8 83-8 82-7 82-0 77-6 75+1 

84-0 $3.2 82.2 81-6 77-3 74-8 

83-6 82-8 51-6 81-3 77-1 74-5 

82-8 82-4 831-3 80-7 76-5 74-0 

88-0 85-5 83-38 82-8 78-0 75-9 











THE DAILY PERIOD OF TEMPERATURE. 


JALcUTTA. Lat. N.; 22° 33' 1”; Long. E. Greenw.: 88° 20/ 34”; Height of the 


1855, Monthly Means 


























Hours, 
mean: time: January. February. March. * April. May. June. 
Mdn. 62-8 68-7 74-8 78-4 82-3 83-2 
LAM. 62-1 68-1 74-1 78-1 81-8 82-9 
2 61-5 67-5 73-6 77-5 81-5 82-6 
3 60-8 67-2 73-0 77-3 81-3 82-5 
4 60-2 66-5 72-5 76-8 81:0 82-3 
5 59-6 66-1 72-0 76-7 80-9 82-2 
6 59.3 65-6 71-7 76-4 81-0 82-3 
7 59-0, 65-3 71-8 77-0 82-1 83.2 
8 61-0 67-6 75-3 79-3 84.2 84-7 
9 64-6 70-6 78-5 81-6 86-5 86-4 
10 67-9 73-6 81-8 83-9 88-8 88-4 
1t - 70-7 76-1 84-0 86-4 90-5 89-4 
Noon 73-2 78-4 86-2 88-5 91-9 90-3 
1 P.M. 74-7 79-8 87-5 89-3 92-6 90-0 
2 75-6 80-8 88.2 90-4 93-0 89-7 
3 75-8 81-2 88-6 90-8 93-1 89-5 
4 74-0 80-6 88.2 90-2 92-2 88-9 
5 72-5 79-3 86-4 88-5 90-4 87-9 
6 70-3 76-5 83-5 85-6 87-8 86-7 
7 68-6 74-5 80-8 83-1 85-5 85-6 
8 67-1 73-0 79-1 81-6 84-1 84-6 
9 8 71-7 77-7 80-3 82-9 84-1 
10 7 70-8 76-8 79-5 82-9 83.7 
11 8 70-1 75-9 78-9 82-5 83-4 
Mean 5 72-1 79-3 82-3 85-9 85-6 

Le 
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instruments at the Surveyor-general’s office 18 feet above the sea level. 


for every Hour. 







































September. October. November. December. 
81-1 80-8 | 79-0 70-7 62-6 
80-8 80-7 | 78-5 70-1 62-0 
80-5 80-6 78-3 69-6 61-3 
80-2 80-4 | 78-4 69-3 60-7 
80-0 80-1 77-9 68-8 60-1 
79-7 79.9 77-6 68-2 59-6 
79-6 79-9 77:5 67-8 59-1 
80-1 80-5 78-3 68-1 59-1 
81-2 82-0 80-6 71-6 62-0 
82-2 82-7 82-3 74-9 66-2 
83-4 84-2 83-5 76-9 69-3 
84-5 84-7 84-8 79-1 72.2 
85-6 87-3 85-3 85-2 81-1 74-8 
86-0 87-5 85-4 85-8 82.2 76.3 
85-2 87-0 85-9 85-8 82-8 77-2 
85-1 86-9 85-1 85-0 82-7 76-9 
84-2 86-1 84-1 84-5 80-6 74-6 
83-7 85-6 83-1 83-5 78-7 72-7 
83-1 84-6 82-3 82-0 76-6 70-4 
82-5 83-5 81-9 81-1 75-0 68-2 
82-2 83-1 81-6 80-3 73-9 66-8 
82-0 82-6 81-3 79-9 72-8 65-6 
81-7 82-3 81-1 79-5 72:7 4-5 | 
81-4 82-1 80-8 79-2 7122 63-8 
82-3 83-7 82-3 81-2 74.4 66-9 
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AmpALa. Lat. N. 30° 21/ 25”; Long. E. Gr. 76° 48! 49", 


1858, Monthly Means 
































I Mdn. 45-4 52-0 58-9 67-5 83:1 90-2 
i lam. 44.6 50-9 58-2 66-7 81-5 88-7 
2 43-7 49-9 57-4 65-9 78-9 87-5 
} 3 42-9 48-8 56-8 65-3 78-6 86-3 
\ 4 42-0 48-0 56.2 64-7 78-2 85-3 
5 41-6 47-4 55-8 64-7 77-5 84.7 
6 40-7 46-8 55-7 67-0 83-9 88-2 
| 7 40-8 48-5 60-0 73-0 89-1 91-9 
44-0 56-5 64-5 77-1 93-2 94.7 
| 9 50-3 62-7 68-3 81-1 97-2 96-8 
: 10 55-0 66-6 71-7 83-4 100-3 99-1 
rn 58-1 69-5 73-7 85.5 102-2 101-3 
} 

| Noon 60-1 71-7 74:5 86-7 103-5 102-6 
i 1eM.| 60-5 72-8 75-1 87-0 104-1 103-6 
i y 60-7 73-7 75-5 87-0 104-5 104-3 
; 3 60-7 73-7 75-9 86-5 104-2 104-3 
: 4 | 59-7 72-5 7567 86-0 103-4 104-0 
i 5 | 55-9 69-0 74-0 84-5 100-0 102-3 
: 6 B87 64-7 69-2 81-9 98-0 100-4 
! 7 518 60-9 66-2 77-0 96-2 98-2 
| ‘ | 49-9 57-9 64-0 73-5 92-8 96-3 
; 48-4 56-0 62-5 71-6 89-7 94-7 
. 10 47-3 54-2 61-1 70-0 86-2 93-1 
' ul 46-3 53-0 60-0 68-8 B5-0 91-8 | 
4 Mean| 50-1 | 59-5 65-5 | 76-0 | 92-1 95-4 
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Height 1,026 feet. 


for every Hour. 




















July. August. September. October. November. December. 
ee ee 

81-5 84-0 78-7 65-0 53-0 49-4 

80-7 83-1 77-6 63-9 51-3 47-8 

80-0 82-2 76-7 62-9 50-4 46-5 

79-7 81-2 75-8 61-9 49-5 45-0 

79-2 80-4 75-0 61-0 48-6 44.2 

79-1 79-8 74-5 60-1 48-0 43-3 

80-1 80-6 74-4 60-3 Ae 42-5 

81-7 83-5 78-0 65-0 51-9 42-0 

83-3 86-0 81-2 71:9 59-8 49-9 

84-6 88-3 83-9 78-0 65-5 56-6 

85-7 90-9 86-1 81-3 70-3 62-6 

986-5 92-5 87-1 84-0 74-5 66-8 

87-1 93-7 87-8 85-5 76-5 68-5 

87-7 94-7 88-3 86-3 717-9 69-6 

88-1 95-1 88-6 86-6 78-4 70-2 

88-1 95-1 88-6 86-6 78-2 69-7 

87-9 94-5 88-2 85-3 76-9 68-3 

87-1 93-4 87°5 83-5 74-0 65-4 

86-3 | 92-0 86-6 80-1 67-5 60-5 

85-0 | -90-5 85-3 75+7 64-4 577 

84-4 88-9 83-7 73-0 61-3 56+9 

83-7 | 87-6 82-3 | 69-6 58-7 54-2 

82-8 | 86-3 81-0 68-0 56-5 524 

82-1 | 85-2 80-1 | 66-5 54-8 50-6 | 

83-3 | 87-9 82-4 | 73-4 | 60-2 BD | 

| 
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Bombay, Madras, and the tropical seas in general had given but little to observe 
about periodical variation; but these two stations, Calcutta and Ambila, show ereat 
differences already in their daily curves. 

In Calcutta, as in Bengal in general, the nights are of a much more uniform 
temperature, also the rise in the morning is not so rapid as farther inland; the month 
of July, in the height of the rainy season, shows the smallest daily range, not much 
exceeding 6° Fahr. The rain is cooler than the atmosphere, but very little, and a 
steamy vapour fills the atmosphere which, we saw, makes the resulting heating power 
of the direct rays of the sun stronger, and, besides, perspiration felt much more than 
even in the hottest regions of Central and Northern India. For some parts of Hastern 
Bengal, and particularly for Assim, the fogs of the cool season must be mentioned. 
They are most regular in the valley of the Brahmapitra, where, from December to 
February, they often begin early in the afternoon, even as soon as 4" p.m, and do not 
generally disappear before 9" to 10° a.m. 

In Calcutta May is still the hottest month in the general mean, and more so 
still in the mean of the single hours; in Ambala it is June, but July and August, 
which we shall see occupy, but little more tq the north, the rank of the warmer 
months, as in the greater part of the northern hemisphere, are even here considerably 
cooled by the setting in of the rains. 

2" p.m. generally coincides with the time of the daily maximum from Calcutta to 
Ambala; but in the dry season of Bengal 3" p.m. is warmer, whilst in the rainy season 
the predominance of rains in the afternoon makes the time of maximum considerably 
approach the middle of the day; we find it at Calcutta in July and August at 1" p.m, 
in June even ax early as Noon. In stations of a central position the maximum shows 
a tendency to take place later than in general; in Kaddapa I obtained 4" p.M., even 
in the mean of all the year 1854, warmer than 2" p.m., but the difference rarely 
exceeded 1/,° Fahr. 

In the hot season, when the mean temperature in the shade increases so rapidly on 
proceeding from the sea-shore to the interior, the daily range is also considerably altered, 
especially by the increase of heat in the afternoon. Many are the instances [ might 
select from the meteorological observations; wherever I could [ tried to procure hourly 
observations, by erecting temporary stations from where my observers had to follow 


me ‘later. I found it very useful, in order to become thoroughly acquainted with 
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the type of the climate, to enter the readings, as soon as they reached me, in a paper 
covered with a network of horizontal and vertical lines, the distances being made to 
correspond to decimals of a degree, and then to draw the curves.’ This not only 
gives an impression far more distinct and more easily retained than numerical tables alone, 
if you have to compare various climates in succession, but it also best directs the 
attention to such modifications as deserve peculiar attention at stations to be 
erected later. 

As an example of the variation of temperature in the height of the hot season 
1 give the means of the observations in May I had made at Ranigdnj, only 120 miles 
inland from Calcutta; the extremes here are 77°7 and 101°7, whilst in Calcutta the 


daily range is limited between 80°9 and 93:0 Fahr. 


Ranicans. Lat. N. 23° 35’; Long. E. Gr. 87° 7’; Height 319 feet. 


1857, May, Hourly Means. (Month = 89-4.) 











Man. 84.9 6 Re Noon 98-8 6 94-8 
1 83.5 7 80-1 1 100-8 7 90-5 
2 82-0 8 82-8 2 101-5 8 88.9 
3 80-6 9 86-2 3 101-7 9 87-3 
4 79-2 10 92-5 4 100-9 10 86-9 
5 77-7 11 96-4 5 98-8 11 86-2 








In days of “Hot wind” the variation becomes very much smaller; even as low down 
as upper Bengdl. The hot winds begin early in April with full power, then a hazy 
dust generally covers the sky carly in the morning; at about 10" a.m. a dry north- 
westerly wind springs up, carrying a quantity of solid matter floating in the atmo- 
sphere, which often limits for hours the view to a distance of from 20 to 30 feet: 
occasionally, for a short time, the obscurity of the atmosphere is much increased, 

' Boobachtungs- Manuser., Vol. 17, 18, and 19, and Meteor. Manuscr., Book V, containing the curves from 
Ceylon; Book XXXV those from the eastern Himalaya. —A series of very detailed observations made by Sir Propy 
Cavtiey and Prof. Royue at Sahdranpur is published in Cavttsy’s grand work, “On the Ganges Canal.” For Kalu 


station, Chach Base, the observations of the G, T. $, must be mentioned, Metcor. Manuser., Book XXIX. 


12* 
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when a sudden gust of wind springs up; and, as I had instances in the Panjab, it is 
not unfrequent that for a moment the progress of a travellers’ train is stopped from 
positive want of light. Beyond the stratum of dust, rarely exceeding, it appears, 
600 to 700 feet, the sky is cloudless and the sun pours down his scorching rays with 
nearly unlimited power upon the clouds of dust; within them his light and his glare 
is broken; his disk is of an orange tint, and his rays in the height of the storm 
scarcely appear to affect the thermometer, but the temperature of every surrounding 
atom is the more suffocating. As long as the hot wind lasts in full power the vari- 
ations of temperature are very slight; the particles carried about have a temperature 
of their own, originated on the surface of a soil exposed to the full power of a tropical 
sun for hours and now but little modified all day long by the sun, except in the 
very highest parts of the stratum of dust. In many instances I had occasion to 
remark that it is much more the power of the wind and the greater thickness of dust which 
causes an increase of temperature than the gradual change in the height of the sun.* 

In April 1856, when I went up from Bengal to the North-west Provinces, I often 
had temperatures like those observed as early as April 6th, at Fatigdrh (Lat. N. 
27° 23'°3; Long. E. Gr. 79° 37':0; Height 635 feet). 


115 a.m. 100-1 - 2h pM. 99-3 54 pM. 98-4 
Noon 100-9 3 99.3 6 97.9 
1" pm. 100-7 4 99-3 7 95-0 


In the observations communicated to me from the Medical Stations I frequently 
find in the Panjab days of hot winds end of May and in June exceeding 110° Fahr. 
But the very hottest days are not even those of hot winds; whilst they blow the full 
power of the sun does not reach the surface of the earth unbroken, whilst on days 
“calm and clear,” temperatures even exceeding 120° are occasionally observed,—numbers 
which even when written by your own hand might occasionally appear too unexpected, 
did such registers not recall at the same time better than many words could do the 
vivid remembrance of atmospheric and local conditions accompanying the observations. 

The daily variation of temperature in the rainy season is equally characteristic 
jor the tropics. In this period the absolute heat is not so great, but it is the more 
oppressive from the quantity of steamy moisture filling the atmosphere, the loss of heat 


‘In my Bangalow I could reduce the temperature to 85° hy tatties, viz. wettened networks of reed hung down 


from every opening on the windward side. 
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by evaporation, and, as I have explained above, also by the radiation’ being considerably 
limited. ‘The total amount of daily variation of temperature is very small, but then 
at the same time it is very irregular too, being materially affected by the hours of 
the falling of rain; in the beginning and the end of the rainy season the hours of 
rain are particularly uncertain, and readings like the following are nothing unusual; 
1 select a few examples from my travels through the Jhils of Bengal when sailing 


across the flooded country on the road from Darjiling to Cherrapunji. 


BrneAt—J nis. 1855. 

























dy esta 
A. | 
H 
8 717-3 Mdn. 
4 77-0 Pam | 
[| 2 79-9 76-6 2 
3 79-4 76-3 3 
4 79-0 75-9 | 4 | 
5 78-4 75-7 5 
6 4 70-6 6 | 
fo 7 J 80-0 i 
; 8 4 82-2 8 | 
9 3-3 85-6 9 
1 10 4.0 85-1 10 
11 a 82-2 | 11 
Noon 5 85-1 Noon i 
1" pM. 7G 81-3 1 | 
2 8 84.7 2 
3 9 85-8 3 
boo 4 5B 86-9 4 } 
1G 8 ST.5 5 j 
i 5-3 S11 6 : 
} 7 7 80-7 | 7 : 
| 8 7 80-5 | 8 | 
9 80-1 9 | 
j 10 79-7 710 i 
; 79-2 41 


' See p. 47 to 52. 
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To facilitate the comparison I add the respective curves im three small dia- 


eras: 


(BenGcAL-JHILs, 1855.) 


(a se eset esvsseeeis 
| 







al, Aug. 28th. B. Sept. 3rd. 


Mdn, 6 aca. Noon, 6 pss Man, 6h ALM. Noon. Gr. Mdn. 6 ALM. Noon. 6" pow, 


! 
: | | 


| 
I 














An inspection of the tables and diagrams at once shows the, irregularities in 
the daily variation of temperature. August 28th we see a depression at 8’ a.m. and a 
second sinking much more considerable at 5" p.m., followed by a rise of 3'/,° Fahr. 
till 6 p.m. 

September 3rd the temperature is still highest in the early morning, the day before 
having been free from rain and the sky being clear in the morning; after various 
vibrations during the day, the curve rises at 5" p.m., when the sky cleared up again, 
at about an hour before sunset to the greatest height it had reached since 8" A.M, 

September 10th we see two strong oscillations from 10" a.m. to 4" p.m. coinciding 
with storm and showers of rain. 

A thunderstorm, a rain with northerly wind in Central Europe, especially in the 
Alps. not untrequently causes depressions very much greater than those alluded to 
here; but in Europe, also, after smaller depressions, a rise of the temperature does not 
follow so rapidly again, the heat once being broken. Still farther to the north, in the 
polar regions, the daily variation disappears completely, particularly during the long 
polar night. 

A modification in the daily variation peculiar to tropical coasts is produced by 
the regularity of the sea breezes. In consequence of the difference of temperature 


between sea and land the equilibrium of the atmospheric strata is altered, and during 
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one part of the daily period, a refreshing breeze springs up’ which may be felt, if 
favoured by the local configuration, even at a considerable distance from the sea-shore. 
Its beginning coincides with the time of the full power of the ascending current in- 
land; the heated air there steaming up in a vertical direction would produce a vacnun 
if lateral affluents did not fill it up. The wind here, as generally, if traced to 
its final conditions must be considered not as beginning where it comes trom, but 
where it goes to; it is the repetition here again of the air rushing to a fire-place 
first from the surrounding space, and only gradually causing a circulation, into which 
also the more. distant particles are drawn. So, if we watch the first alterations 
in the direction of smoke or dust, we easily observe that in many cases the 
“direction” of the current of air has become changed inland a considerable time 
before the change has reached the sea-shore, but, as was to be expected, in the interior 
the change is not yet refreshing, for the next regions put in motion are not vet those 
cooled by resting all day over the surface of the sea. The configuration of the 
country, the form of the coasts, the direction of the winds predominating from more 
general causes, must modify the time and the regularity of the breezes for nearly 
every point of the coasts; most frequently they may be said to begin at about 
4" p.m. and to last till late in the night. 

The land wind does not set in with the same regularity, nor is the ufditication 
it exercises upon the temperature felt so distinctly. The reason is, that where it 
passes over the land the temperature does not materially differ; when it reaches the 
sea its heat is rapidly reduced by the evaporation being also considerably increased. 
This too contributes to our not “feeling” the land wind so distinctly hot as we feel 
the sea breeze cool, that wind, by the very motion of the air, is felt less hot than 
air unmoved.’ In a calm the stratum next to our body so rapidly becomes, com- 
paratively speaking, overheated by the excess of our own temperature: and our own 


“ 


' Diflercnee in temperature with periodic variation is everywhere accompanied by regular alterations in. the 
direction of wind, also in mountains. For details see Fourner, “Annales de Chimie,” LXXLV, p. 337 The 
“Gletscher wind” I had found in the Alps (Phys. Geogr,” Vol. L, pp. 868, 393, &e.) was met wilh in the same 


form also in the valleys of the Uimalaya and ‘Tibet. 


* The well-known Pankahs, huge fans hanging down from the ceiling and kept in vibrating motion, only act 
hy their mechanical power, not hy actual alteration of Cemperature. Kven in a ball-room generally the temperature 
is at once “felt” hotter hy the spectator as soon as dancing suddenly ends, although here too the motion could act 


only mechanically, heing in itself a very appreciable source of heat, 
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evaporation can then but little contribute to cooling us if not supported by a 
change of air around us. 

Morning and evening in the tropics, and their days and nights, have been already 
so often described, that it is with hesitation I add even the few lines which I think 
may best conclude in a more general form this sketch of the phenomena of daily 
variation of temperature. 

The seas, the islands, the continental shores, vary in their type of climate only 
between rain and sunshine, occasional storm or calm; but temperature, the most 
powerful of all the meteorological elements, is so little affected that regions like the 
Indian Islands might well be said to enjoy a perpetual season of paradisiacal luxury 
unbroken by a winter's chills—not even visited by extremes of heat—were they not 
at the same time to our feeling, as well as to that of still many an other human 
tribe, the region of a relaxation by steam and vapour which a European cannot 
overcome in the long run, either physically or mentally.'! 

The farther we penetrate into the interior of the Indian peninsula—large enough 
in itself to show the effects of a continent, though cut off from Central Asia by the 
gigantic walls of the Himalaya, the Karakorim, and the Kuenlien—the greater we 
find the contrasts in the daily variations as well as in the seasons. 

A January morning in the north of the Panjab is cooler than many a part of 
southern Europe; the minimum at sunrise, as low as 40 to 42° Fahr., is felt chilly, 
but a brilliant sky and a powerful sun make the refreshing air of such mornings a 
very little later a delight for every European feeling. Mind, it is the same region 
I spoke about in reference to its dust storms and occasional calms in summer not long ago. 

The middle of the day in tropical latitudes shows the same type everywhere, unless 
modified by the setting in of clouds and rain. Birds,’ most generally kites or parrots, 
covering the sacred ficus-trees along a tank, are the creatures we chiefly sec or hear; 
so long as the heat is greatest, shelter is a necessity for man and beast. {t is true, it is a 


grand sight too this disk of a sun—more brilliant than fancy ever could imagine it 


1 This may be considered also as the predominating idea of the reporters to Parliament when in 1860 the 
questions about Colonieation and Settlement in India were answered. Our experience during the travels—as far as 
our occupations allowed at the same time to judge of practical matters, often of so material local modifications—is 
contained in the “4th Reports,” pp. 1 to 10, and chiefly refers to meteorological conditions. 

2 No singing bird is indigenous in the tropics, and all experiments of acclimatisation have also remained without 


success. Even introduction has generally failed. 
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before the eye had actually felt it—as well as all the charms of nature it produces; 
but at the same time man feels but made to admire, not to enjoy it. 

Early in the afternoon everything awakes to life again, the more rapidly as the setting 
of the sun is followed here by night so suddenly. Large towns then particularly develop 
their character in the colours most gay and most varied, and nowhere can an 
Indian evening be better enjoyed than in one of the large sea-ports, when the thoughts 
of the fatigue of the day are mildly blown away by a refreshing breeze. 

The daily variation of temperature, besides the general features already detailed, 
also showed one more modification of a minor character, but perhaps not less peculiar 
to the tropics: a second depression, after sunrise. In low latitudes, where the sun also 
near the horizon so rapidly changes its vertical height, the influence before its rise is 
limited to a very short period; radiation continues to the very moment of sunrise, which 
in general coincides with the time of the minimum of temperature; sunrise is also the 
time of maximum of dew and moisture in the lowest stratum. With the first rays of the sun 
the temperature of the atmosphere increases, but at the same time the relative moisture 
becomes reduced, and the rest of vesicular vapours, the frequent haze of the tropical 
morning, becomes dissolved. The dissolving makes heat latent, the greater dryness 
increases -the radiation: both effects combine to’ produce the result of a second 
depression of temperature chiefly felt in the tropical seas and along the sea-shores; 
inland I could rarely trace it, and then invariably found it limited to periods of 
unusual moisture. The second sinking of the temperature does not fall so low as at 
sunrise, but it was appreciable enough to be distinctly observed. 

Already during our voyage we had occasion to observe it the very first days we 
passed on the Red Sea; the thermometers on deck were read by a little telescope 
to avoid personal approach; and, to complete the control, I also observed a dry 
and wet bulb placed on the foretop, besides those read on deck. Both pairs of instru- 
ments showed a quite satisfactory coincidence in the form and in the time of their 


radiation,’ the result being that 20 to 25 minutes after sunrise the temperature fell again 


‘In great elevations, here as well as in the Alps of Europe, the action of the sun’s rays begins considerably 
earlier. See “Phys. Geogr. of the Alps,” Vol. IL, pp. 278 to 280, and “Results,” Vol. V., the Chapter “On Insolation 
and Radiation.” 


? The thermometers on deck were 22 feet distant from the sea, the foretop was 54 feet above the deck (= 76 feet 
above the gen). > 
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for 0:°8° Fahy. on an average. This I also found later nearly regularly on every 
clear morning on the Indian coasts of the Arabian Sea and along the Bay of 
Bengal. 

At Calcutta, also, in General THuILLER’s observatory, I had frequently occasion 
to observe it, and to make it remarked by the assistants, nor did I fail to direct the 
attention of the observers to it; if it had not been noted till now in the *five minute 
observations,” the reason is, as was quite correctly remarked to me, that in consequence 
of the instruments being put up under a strong protection against the sun’s rays, 
they were not quite so rapid in their indications as mine, put up more freely and 
nevertheless sufficiently protected for these morning experiments. Also in the interval 
of five minutes occasionally a change may have passed unobserved. 

As far inland as Patna and near Silhét I had occasion to observe the second 
depression after sunrise on unclouded mornings. At Patna it was in March 1857, in 
the Silhét Jhils, Sept., 1855; the time was 12 to 16 minutes after sunrise, but the 
difference did not amount to more than 0:6° Fahr. From Patna 1 still obtained 
observations, made by my assistant, Lieut. Apams,.in August, September, and October 
1857. In August and September the second sinking remained limited to 0:1° or 
0:2° Fahr., and was rarely observed at all. _ In October a second depression of 
0-5° Fahr. to 0°6° Fahr. generally followed the absolute minimum within 25 to 
30 minutes. The moment of the absolute minimum was a little preceeding sunrise. 
His results were nearly the same at Ranigdnj in May and June 1857. 


In the Panjab I obtained for January 1857 from Harkishen’s observations as an 


iverage : 
5h 40 ALM. 41-0° Fahr. 
6 10 42.2° ,, 
6 30 41-5° ,, 


From this moment the rising went on steadily. In February already the second mini- 
num is very rare; in March (1857) my brother AvotPHE no longer found any analogous 


lepressions, nor had we occasion to observe them in the Himalaya or in Tibet. 


V. CALCULATION OF THE DAILY MEAN. 


Importance of selecting hours in calculating the mean,—Arbitrary values of many of the previous publications.— 
gh + gh + 105 qh + gh + 2x gh ; SR. + 4h 
—_>3. a epee 8 max. and min. ae 


Combinations generally used: 


Comparison of the results. 


Before extending the considerations about variation to the yearly period the 
calculation of the mean has to be aralysed, as it is the selection of the hours of observ- 
ation and their combination which so materially modify every result when hourly 
observations cannot be procured. 

The meteorological registers as proposed for India by the Medical Board, were 
intended to contain when complete, Sunrise, 9" 50’ a.m., Noon, 2" 40’ p.m., 4"-p.ar., Sunset, 
10" p.m. These hours were to include the extremes of heat and pressure, and presented 
at the same time observations sufficiently numerous and with the desirable intervals. 
Occasionally also registering instruments were employed. 

In the manuscript materials I could procure 10" p.m. is observed scarcely any- 
where, whilst SR, 4" p.m, and SS. are those most generally kept up. 

The hours of observation used by the continental observers of Europe are most 
generally 6" a.m. 2" p.m, 10" p.a., or 7" Am, 2" p.m. 9" pat; these hours are selected 
with a more direct view to the final calculation of the true mean. 

Tn order to deduce the daily mean from a limited number of observations, the distri- 
bution of the hours, or, if the readings are made already, the selection of those to be 
combined, is a matter of the greatest importance. When [ come to examine the 
materials officially published, it will be seen that the “daily means” sent to Europe, 
as also those recently published in the Parliamentary Sanitaria Reports, were some- 
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mes deduced from the extremes, and much more frequently included, besides 
1e hottest and the coolest hour, a variable quantity of the hours from SR. to 
0 p.m. mentioned above. It is evident that most of the values obtained must be too 
‘arm, since the mean of the extremes already approaches the true mean, and, sunrise 
nd 10" p.m. excepted, all the other hours mentioned above, also sunset in the tropics, 
re decidedly above the mean. 

The accuracy of the combinations used for calculating the mean is. sufficiently 
sted by comparing it with the mean of the 24 hours; the latter can be considered 
s identical with the true mean, viz. with that including an indefinite number of 
bservations in intervals infinitely short. 

The mathematical expression of the temperature at any time, of the curve and 
S$ mean value, is obtained by the formula 

t=T+a sin (u + a) + 0 sin (24+ 8) + esinBut+y)4+.... 
‘here »p is the horary angle of the sun counted from noon, ¢ is the temperature 
t a given time, 7, a, b, c, a, 8, y are constants found by the method of least 
yuares," T’ becoming the true mean of the day. 

In the “Physical Geography of the Alps” I gave some details about this method: 
; had been employed before by Kamrz, Carntini, H. Scumipr, &., and is particularly 
rell described by Bravats.” 

In the selection of stations for testing a formula their position and the topographical 
onditions are equally important with the possession of detailed observations; only such 
ombinations as answer for stations very much differing in their climatological 
haracter have the chance of being most correct also for every part of the year, and 
or shorter periods, such as days or parts of a month. 

I had occasion to profit in this respect not only by the well-known tropical ob- 
ervatories of Bombay, Calcutta, Madras, Trivandrun—all of which, however, show a 
ertain uniformity, being situated close to the sea-shore; but I also could add details 
rom the Panjab and various parts of the Himalaya and Tibet. 

Before arriving at satisfactory results I had to try various methods. Frequently 

found them answering for certain regions but not in general; the principal 

' See “Physical Geography of the Alps,” Vol. II., p. 310. 


? Sur la maniére de représenter les variations diurnes ou annuelles des élements météorologiques jar des sérics 


rigonometriques. Voyages en Scandinavie par Gaimarp, Vol. II, pp. 291-333. 
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reason was sunset being nearly throughout the latest hour of observation. These 
researches, however, 1 have not introduced here; I limit myself to the comparison of 


ham. + 2° p.m. + 10" p.m. 7" am. + 2° pm. + 2>< 9" P.M. : 
pa eon au a sas max. and min., the 





3 ? 4 ’ 
: SR. + 4" P.M. 
extremes with one hour more, and ea a 
6" a.m. + 2 p.m. -+ 10" a.m. i + 
a. ee . This is the series of hours proposed by Dovs' 





3 
as one well adapted for the most varied climates; uniformity in observation is, 
besides, an important element for scientific materials. It also has the advantage of 
being based upon equidistant hours which include an hour very near the maximum 
(2 p.m). For the tropics, too, the numerical tables pages 80 to 89 show it to be one 
of the best to be proposed; but in India its practical introduction is a little inter- 
fered with by the late evening hour, when, at least in hospitals and medical 
observatories, assistants are rarely at hand. . 
7" a.m. -- 2" por + 2 >< 9" P.M. 
: : 
modified by KAmrz,*? has about the same difficulty for practical introduction as the 





b. This series, the old Mannheim system as 


one just described; its results would be quite satisfactory. 

c. Maximum and minimum. The extremes, or, at least, SR. and the hottest 
hour of the day, are generally included in the series of observations I obtained. 
Humsonpr, in his travels to the American tropics, had shown that their plain 
arithmetical mean is a very valuable first approximation, but its deviations from the 
true mean remain still pretty important, particularly for regions with a great daily 
range of temperature. It can be much improved by combining these two elements 


in the form 
T=m+v (M—m) 


where m is the minimum, M the maximum, and v a coéfficient variable with the 
climate in general and with the different months.° 


' Tho results of this formula, compared with various means calculated from other combinations, were published 
by Dove with great care for 29 stations, in the Transact. of the Berlin Acad., 1846, pp. 81 to 136, and pp. 269 to 272 
“Ueber dic tiiglichen Veriinderungen der Temperatur der Atmosphiire.” 

? See Kamrz, “Lehrbuch der Meteorologie,” Vol. L, p. 97, &c. 


3 Hauistrém, in Pogg. Annalen, IV., pp. 373-419. 
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d. The extremes combined with one hour more. By adding still one hour, for 

istance 9" a.m., and by putting . 
T=am+yM + 29 am. 

had found that x, y, 2 can be considered as constants of the mean value throughout 
ve year, and the numeric values of the coéfficients I had obtained, then for the Alps,' 
resent themselves as practical also for the tropics. 

They are x—0°4 y=0'5 zg—0°'11; a few instances will be sufficient to 
how that the means so calculated (—a@) differ but little from the mean of the 


4 hours (= A); I select two stations and three months most widely differing in 


heir climatological character.’ 


Calcutta. Ambala. 
at A A—a a A A—a 
January... .. 66-9 66-5 — 0-4 50-2 50 1 — 0-1 
May....... 87-2 85-9 — 1-3 91-2 92-1 + 0-9 
August ..... 84-7 83.7 — 1.0 87-7 87-9 + 0-2 
h 
e. ea, As an examination of the material concerning Indian tempera- 


ure soon showed me that the mean of the extremes was generally a little too warm, 
vhilst nearly all the stations contained the hour of 4° p.m., I was led to try whether 
he combination of the minimum or sunrise (both can be considered as nearly 
dentic for the tropics) and 4" p.m. would not better correspond to the true mean; 
o they did without any additional modification of coéfficients throughout the year, 
nd my calculations were even much more satisfactory than at first I could expect. 

In the following tables ef comparison I give the values calculated by different 
ormule; I have also added details for High Asia, together with some materials for 
he temperate zones. 

1 “Physical Geography of the Alps,” Vol. IL, p. 324. 

2 The method employed can be used in any similar case. I may be allowed therefore to repeat here the formule 
equired: 

If , 
= the true mean, A,, A. hy = the three periods of observation = x, y. 2, the respective coéfficients, we obtain 
heir values from the formule: 

wv Zh? + y Zh h, + 22h h, — Bh f=o 


oe Bh hy 4 y Zhy? + 2h, h, — Sh, f=0 
we Eh hy ty Zh, hy t+ 2c Dh? — Lh, f=o 
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The values in these tables are the corrections to be applied, viz., the sign + being 
prefixed shows that the value obtained by the formula must be increased, the sign — 
that it must be diminished for the number following. 

For Bombay and Calcutta I had the hourly observations for every day of the 
year, Sundays excepted; I chose the year 1855, since in general it is least distant. 
from the period of the other observations. For Ténglo and Falut, Islamabad, and 
Leh, the values could be given with such detail for one month only. For Ambala | 
had no quite complete series of hourly observations, but I could easily substitute the 
values deduced from the curves of daily variation, for which, by the particular care 
and accuracy of the observer, Dr. Trirron, I was supplied with an unusually large 
number of observations, including registering instruments and isolated observations 
during the night. A station in the Panjab was the more welcome as by the great 
variation also errors would become the more apparent in case the formula employed 
was insufficient. (In Bombay one full hour only has average variation of 0° 1° Fahr.) 

Also the observations of Capt. Exnior at Singapir, from 1841 to 1845, offer 
hourly values; but, as Colonel Jacos explains in his introduction, the hourly variation 
cannot be trusted, “the mean daily range from 1841-3 being only 4°6° while in 
1844-5 it mounts to 12°1° Fahr., and the mean temperature of the year continues nearly 
constant. It is understood that during the first part of the time the thermometers 
were kept within the Observatory, but no note is made of the time when they were 
moved outside. From the observations in 1844-5 the time of the highest tempera- 
ture appears to be about 0°:°23 and of the lowest about 18", but the indications 


are not sufficiently regular to infer this with certainty.”? 


' For further details see under the head of the respective stations. —L.a.8.L. means Little above the level of 


the sea. 


+ 4h . ; 
ee , with quite satis- 





* Also for many of the hourly observations made on the 2st of the month I tried 


factory results, when compared with the other formule; it would be too long, however, to enter here into such 


isolated details. 
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A. Irom India, the Himdlaya, and Tibet. 


Bompay, in the Konkan. 


Lat. N. 18° 53/30”; Long. E. Gr. 72° 49/5”; Height L.a.S.L. 







VI+I+ X 
3 





January + 
February + 0. 
March + 0-5 
April + 0-6 
May + 0: 
June + 0-2 
July + 0-1 
August + 0-4 
September + 0-1 
October + 0-2 
November — 0-1 
December + 0-1 
ee en wh 

Mean of the + 0-11 
corrections 














COMPARISON OF THE RESULTS. 105 


Catcurta, in Bengal. 


Lat. North 22° 33’ 1”; Long. East Green. 88° 30’ 34”; Height L.a.S.L. 





























| 
[ 1855. Mean SR + IV Max. + Min. VI+U+4+X -VIT + II + 2. 1X 
2 2 3 _4 
January 66-5 0 — 0-9 0 0 
February 72-1 — 0-8 — 1-1 — 0:3 — 0-3 
March 79-3 — 0-6 — 0-8 4+0-4 + 0-5 
April 82-3 0 — 0:3 + 1-1 + 1:3 
May 85-9 — 0-6. — 11 + 0-3 + 0-7 
June 85-6 401 — 0-6 + 0-4 + 0-3 
July 82.3 + 0-4 — 0-5 + 0- 0 
August 83-7 + 0-2 — 0:5 + 0-3 + 0-3 
September 82.3 + 0-3 — 0-6 0 + 0-1 
October 81-2 + 0-2 — 0-4 + 0:3 + 0-2 
November 14-4 + 0-2 — 0-9 0 + 0-3 
December 66-9 + 0-1 — 1-2 0 0 
Mean of the | —0-02 | —0.37 4 0-11 4+ 0-14 

corrections { 

I 
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AmBAua, in the Panjab. 


Lat. North 30° 21’ 2”; Long. East Green. 76° 48’ 49”; Height 1,026 feet. 




























SB + 1V Max. + Min. VI+I+X VIL + If + 2.1% 
Mean —_———. Paes Ties SELES pe ee ee 
2 3 
January + 
February — 0-7 + 1-3 +1 
March — 0:3 + 1-4 + 0 
April a 4 8 E022 
May + 1-1 + 0-5 — 1-1 
June +0 +0 — 1-0 
. July + 0-2 + 0 yep Led 
August + 0-5 + 0-6 -- 2-0 
September + 0.9 a | — 04 
October + 0-1 + 1-8 +0 
November — 2-2 — 0-7 —1 
December — 0.2 — 0-9 +0 
Mean of the | 
corrections f + 0-41 — 0-01 + 0-58 + 0-22 
aaa 
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Toéncto Prax, in Sikkim. 


Lat. North 27° 1‘ 50"; Long. East Green. 88° 3’ 55”; Height 10,080 feet. 

















; in. I+U+X VII 5 
1855 Mean SR + 1V Max t Min VI + ; + + “+ 2. 1X 





Fautt Psa, in Sikkim. 


Lat. North 27° 6’ 20"; Long. East Green. 87° 59’ 0"; Height 12,042 feet. 





SR + IV Max. + Min. 
2 





VI+ +X 
3 






VIL + I 4+ 2.1X 
4 


Mean 





May | 46-9 — 0-1 — 0-5 0 0 


IstamABAD, in Kashmir. 


Lat. North 33° 44’; Long. East Green. 75° 8’; Height 5,160 feet. 





3 





October 





Leu, in Ladak. 
Lat. North 24° 8’ 21”; Long. East Green. 77° 14’ 36”; Height 11,527 feet. 








SR + IV Max. + Min. VI4+ 14+X VII + I -+ 2. 1X 


4 





1856 


















September 
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B. From the temperate zone, qt low elevation. 





Rome. Lat. North 41° 54’; Long. East Green. 12° 25’; Height 170 feet. 





January 45-95 — 0-07 — 1-15 — 0.22 + 0-09 
July 75-47 + 0-36 + 0-20 He 88 + 0-97 


GREENWICH. Lat. North 51° 29’; Long. East Green. 0° 0'; Height 156 feet. 










VI-+- +X 
3 


VII + I + 2. IX 
4 













January 


July 59-65 + 0-40 — 0-34 - + 0-45 — 0-13 


St. PererspurG. Lat. North 59° 36’; Long. East Green. 30° 18’; Height L.a.8.L. 








VI +1+X VIL + I + 2. 1X 
8 4 


Max. + Min. 
2 





SR + 1V 












1856 | Mean 
| 
| 


13-57 + 0-16 — 0-11 — 0-29 — 0-25 
62-37 = 0-12 — 0-13 + 0:47 — 0-11 


January 


July ; 


Toronto. Lat. North 43° 40’; Long. West Green. 79° 22’; Height 340 feet. 


SR +1V Max. + Min. VI+ +X VIL + II + 2. IX 
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C. Types of Alpine climate. 


SR -+- IV Max. + Min. VI+N+X VIE + IL -++ 2.1X 


1856 Mean =a ge oe ——sg7 5 Z 





January 30-81 — 0-13 — 0.54 — 0-18 — 0-16 


GENEVA. Lat. North 40° 12’; Long. East Green. 6° 10’; Height 1,334 feet. | 
July 64-16 + 0-59 + 0-43 0 — 0-81 


St. Bernaarp-Hosritau. Lat. North 45° 50’; Long. East Green. 6° 6’; Height 8,108 feet. 


January 13-41 + 0-14 — 0-31 + 0-02 — 0-02 | 
July 42-84 + 0-61 =<5018 0 6a | 

















; P.M. 
The circumstance that the means obtained from -—— allowed so veneral 


an application was the more welcome to me as nearly all the materials included 
these elements. Considering the large number of stations to be calculated its sim- 
plicity is also of some ‘importance. In case, therefore, the number of daily observations 
must be somewhat limited SR and 4" p.m. are to be considered as quite sufficient, 
4" p.m. giving for the tropics at the same time a good and comparable representation 
of the average afternoon temperature. If a barometer too is kept at the station, the hour 
of 10" a.m. may be added next, in order to allow the observer to judge of the barometrical 
extremes of the day. Zhe hours of observation’ are communicated at the head of each station; 
but in order not to take up too much space with the tables, ] limited myself in general to 
giving SR and 4" p.m. only, or the extremes when registering instruments had been em- 
ployed; also in such cases, however, for deducing the mean SR and 4 p.m. were preferred. 

For facilitating the comparison of observations taken at sunrise with others taken 
at fixed hours, I add an approximate general table of sunrise and sunset calculated 
for Indian stations.’ 


1 For some stations the hours of observation were not the same throughout the whole period: such alter- 
ations will be found communicated in detail. For my calculation of the means, in most instances, they were of no 
importance, ag, wilh very rare exceptions the principal hours, SR and 4" p.m., remained included throughont. 

* The table refers to the year 1855 and to the longitude of Calcutta. For smaller differences it must be kept 
in mind that the equation of time (Mean time—True time) does not remain the same for sunrise and sunset, and 


varies in different years as well as in different longitudes, 




































































































































































































CALCULATION OF THE DAILY MEAN. TABLE OF SUNRISE AND SUNSET. 111 
. a 
Approximate True Time of Sunrise and Sunset. 
The Time of Sunrise and Sunset is to be reckoned when the body of the Sun is quite above the Horizon. . 
, The Mean Time is obtained by adding the Equation of Time. 
2 
Sunrise. a 5° 24° | 25° | 26° | 27° | 28° | 29° | 30, | 31° | 82° | 33° | 34° | 35° | 36° ee a 
; . quation of Time, 
Equation of Time, . Date. 
4 at Noon. Date hom, | hem. [hem fh. om. | bom. | hom. | he om. | he om. hom. | he mf he om. ats Noon: ' 
By i 6 45/6 47/6 49/6 51/6 54/6 56/658/7 1/7 3817 617 8 29 +2 
— pn. tale 9 44) 46) 49) 51) 53] so} 58] Oo] 3] 5] 8 2717) 3 + 3! 0 
( — 4 11432 : | 44; 46; 48] 50] 52] 55] 57/659] 2] 4} 7 3/11{8 + 4/— 1), | 
-|- —_ tg o ' 
; (3 : 43{ 45) 47| 49] 51] 53) 56] ss}7 0] 3] 5 8] 5 8/+ s|— 218 
+ 6/— 8 y a 4t; 43; 45) 47] 50] 52) 54] 56165817 1 3 $13 | 31 O;+ 5/—- 3 
Byit} 2 8 a o 
t oe 3)! me \ 40} 41} 43! 45] 47/ 49| 51] 54] 86165817 0 2 418 | 26 eft 6i— 4,8 | 
‘ —t € 8 ‘s 
a é a} . a = 3 a 
8 ar : ay 26] 27| 29] 31] 32] 34] 36 38) 39) 41] 43/ 45]; 47] 49| 51] 53] 55/657 24} 21| 5 + 6/— 4 
+ 23)— 18 F 22 | 4 ‘| dtl tal az] 30} ar{ a3| as} o6| 27| 29 0| a3| ae 35 37] 38] 40] 42] 44] 46] 48! 50/ 52] 54 agiie/s | Et+ el ate | 
_ Fhe oi i , o © Q q ee ans 
FE 3 tale ag ig 31| 12/2 6| 10] 13| 15{ 18] 19] 21/ 22] 24] 25; 26| 28; 29| 31 32; 34) 35} 87) 35} 40} 42} 43] 45] 47] 49 4| 10 ie aes f 
8 3 Zz 4| 26; 27] 28 30} 81] 32) 34] 35/ 37] 38] 4o| 42] 43] 45 elo 5 + BIK 4 
S| t 14- 1 S > ie i 3 3 0 3 15 6 1 8 9 31 | 5 93| 24| 95 27\ 28) 29! 30) 82} 33} 34) 36] 37] 39] 40 &,/ 14 | 30 Fly al— afl | 
aL Lat . ° . ‘ Q 39. ¢ Ss ae ' 
git dixie B)15 | 27 4} 7] 9) 11] 13] 14) 15] 16) 17] 18} 19] 20) 21] 22 23; 24] 26/ 27] 28! 29] 30] 31] 33] 34] 35 2) 19 | 24 + 3/— 2 | 
a 3] 8 ; ; ; 19] ° if 20; Qt] 22) 23) 24) 25) 26} 27) 28] 29] 30 25 | 19\4 + 2]—- 1 
g| + 1[— 15/2 | & [20 25 3) | s{ ‘s} tol u{ ttl at as] dal aa} te) ae a7 18/ 18] 19/ 20] 21] 92/ 92/ 93) 24) 25] 26 30 | 14 & of 0 
3)— 15 25 : ¢ ¢ —_ 2 
. - 2 a 3B B 2/12 3 a} 64) 5] 6] 8] 8} 68} 9] 10] 10) A T2} 12] 8 ( 4} 14] 15} 15] 16] 16] 17] 18] 19] 20] 90 4) 91% | + 
I . 8} 9] 40 it 10} 10; Jt} a2) 12] 12) 13] a3] 14] 44] 15 Bg] ol 4) | — 3/+ 3 
Taro aatl 3] 3 7} 2] af al al al al 4] 2] Bi a} el ol va 1 6} 7} 7] 7} 8} ‘8] 8} 8| 9] 91 4 2 | 14| 30 — 4+ 5 
Tog eg I ie os 1 if ot} at ef af oe} 2} at 8, at Bt Bs 1 By eis Sage, Se Sa, Sele Ba ABI! Bal” gyre tod 
TOW oh oe : i 6 0/6 0/6 O]6 O16 O]6 o]6 O16 of6 oOl6 o i 7 
legit de 16 016 016 O16 O16 0 ij 016 0 0/6 0 HF (23 | 21 | -3 — 8+ 
+ 71— 8 Alala(i 6 016 016 O]6 O/6 O]6 O16 O]6 O16 O16 O 6 3 ; : besh lel bcos ven ibe bcdea ees levee teiae lead vel ile ae | 
( { pr 1 715 5aTI5! { « ‘ ‘ Oe ‘ ™ — q 
+ 6— 6] | 26] 18/3. 6:60 16 60/559 [6:08] 68 Pe heen eter eae eee Oy atl ae “4 54| 58) 538) 538] 52) 52] 52] 52] 51] 51] 5O 9| 12] — 11}+ 10} 4 
| I 0} 14] 8 59| 58 57, 5 Pel swede eae Spell «Geek Sam (1 op 50/ 5O; 49} 49! 48] 48 4G | i ]— 1 | 
: 4 a sp 2 57| 86| 55| Bt) Bl D4 53] BB 52 no| 521 Bil 50 5 47 47 46 45 & 7| 7 : 3 12/+ & 
pes, . 46] 46) 45/ 45} 44| 44] 43] 4a] 41] 40] 40 2 2 S)— 13/4 12] & 
elo al .| 9| 4 Be ee ee a re a ee) Saale 42| 42/ 411 40! 39{ 38| 3a! 3a7| 36! 935| 34 Syizie3, | efcisit i eg | 
ee . By pa] 30 57| 55) 52 5 5 ¢ € 3 eh ‘ ‘ 40} 39 38 37 36 35 34} 33 32] 31 30 © }99/ 20] & Ss J— 15}+ 14 
cialis sgl at. Beta hoe no] Bd; 62) Bo} 49) 48) 47| 46] 45 44) 44) 43/42] 41 22 B | 3 g 
+ 2) 4 = “ 87} AG} 34] 33/ 321 31| 30! 29! 27! 96! 25 a7}15fE | al— 16/+ 14/2 
al— o'+ af |: [etliol | sef 5a] si] 49 FT a ee Sere Gale gut nelnane Bo] 82} Bly 80) 28] 27] a6) 24] 23] a1] 20 2/10/78 | c|— i6)-+ 15} II 
bi af ap adie 5B/ 52} 60; 48 3) $ 39) 88): aS! 30} 29} 28} 26] 257 93! 22! 20] 18] 317] 45 5 —~ 16/+ 14 
2 ae t 5 S| 3 I" 34 51{ 48| 46} 441 43] 41] 40/ 38] 37! 36] 34] 33] 32 7 8 C12 4 + 
2h | to, oe ee 26} 25} 23] 22] 20] 1s} a7] 15] 43] 4 a J12| 31 | |— 16|-+ 14 
g alt 6) 5 i tao] 4 4] 50/ 47] 45] 42) 41) 39 Oe ee OF seal cya san 25) 23 a2} 20/ 18] 16} 14] 12] tof 8] 6 2417 | 26 — 15/+ 13 
a BS: es 9 53/ 49} 46] 48 Q) & 36} 34} BB]: ; ; 2] 21 WV} 15] BL oat 9 7 5 3 S |22) 21) .: — 14;+ 12 
Ayr at 82) By lh 53, 48; 45| 42/ 39| 38] 36[ 34/ 33] 31) 29; 28) 26] 24 |? /21) 
gj- 4! 5 | paleaall Sell ces 20; 19; 17] 15] 13] at} of 6] 4ts5 els o 27-| 16) 3 — 12/+ 10 
a ala 6|2! 96! 1gt 2 pa] 48} 44/ 41) 38) 36) 34) 35) st) 29] 28) 26) 24) Be i] 17; 15] 13} tol st 6] 4 gtasolasz Be, 9)114,8 —10/+ 8 
i sb elt 31/135 52| 47/44) 40/37/35) 33) 32) 30) 28; 26) 24) 22) 20 7) 15} 13) at} 9} 7] 4] 9f5 o| 57] 55 3{ 7! 6 — i+ 6 
iJ olF al, | [° 8 52} 46) 44] 40} 36] 34) 32] B81) 29) 27] 25) 2: ely cael sial 6 8 
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112 CALCULATION OF THE DAILY MEAN. 


The registers from some stations, exceptionally, I found to include only hours 
which could not well be used for any of the combinations detailed above, such as 
10" and 4", or 9", Noon, and Sunset. If carefully made, the selection of these hours 
was no reason for excluding them; but in such cases, for calculating the mean, coéfficients' 
had to be deduced from the least distant standard stations, and I proceeded as follows: 

1. For observations taken at 3 epochs of the diurnal period: 

If we call for the station to be calculated the temperatures at the hours used 
t,, tj, t;, and the sum of their differences ¢, — ¢,-+-t, —t, = d (t, being greater than ¢,, 
and ¢,), whilst the respective value for the standard station is D; and if we designate 
the correction necessary for reducing the arithmetical mean of the 3 hours to the 


true mean, for the new station by c, for the standard station by C, we can put 
d:D—c:C 


or, c—C 


Se 


2. For observations taken only at 2 epochs. 

Then the mean only might be deduced from t, — ¢,: T, — T,=c: C, which is 
not quite so accurate as the formula given above. For the stations so calculated the 
hours will also be found mentioned, and, at the same time they are given as “approx- 
imations.”. The comparatively short distance, however, between neighbouring stations 
which included SR and 4° p.m. nearly always considerably increased the probability 
of obtaining a good approximation. 

In some instances “Approximations” without any further detail had to be given, 
when only one hour, or printed abstracts containing means without details, were at hand. 

1 As the occasion of calculating temperatures by comparison not unfrequently presents itself in various forms, 
such as reducing an incomplete month to the mean of the full month, of estimating periods not observed for general 
considerations, &c., 1 may draw attention to the circumstance, that only differences can be compared as detailed 
bere; a direct proportion, such as “the mean annual temperature is '/, less than that of September in one place, 

’ 


we will put the proportion the same in a neighbouring spot” (compare CunninaHam’s Ladak, p. 183) is quile 
arbitrary. We have but to reduce for instance Fahrenheit into Centigrade and we see it at once. 


VI. THE YEARLY PERIOD OF TEMPERATURE. 


Tue Seasons. Limits of rise and fall; the divisions of the natives. 
ILLustratTinc Views or THE ATLAS; from the tropics. 
AnsotuTe Extremes. Data from the globe in general for comparison with the tropics. 


THE SEASONS. 


In the yearly period of the temperate zones of our hemisphere the temperature 
begins to rise from the middle of January’ to the end of July or the beginning of 
August, when it reaches its maximum; the change is more rapid in April and May, 
and when decreasing, in September and October, than in the other months. 

In the tropics of Asia, though on the same side of the Equator, the time of the 
periodical rains has sufficient power to modify the direct influence of the height 
of the sun; the hottest part of the year is the period before June, preceding 
the rains, which, for the greatest part of India, coincide with our summer, includ- 
ing June, July, and more or less of August. In the southern regions of India and 
in Ceylon the rains are not so strictly limited to. this part of the year only: here 
rains in the months of the cool season become predominant. This, combined with the 
double culmination of the sun separated by an interval of several months, materially 
modifies the seasons and yearly range of temperature, as will be evident from a 


comparison of the curves added to the plates of the isothermal lines. 


' In the Polar and Alpine regions Tebruary is colder than January. See “Physical Geography of the Alps,” 
Vol. I, p. 359. , 


Ly. 15 
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Again, on crossing the Tropic of Cancer northwards into the regions which, in 
sonsequence of their distance from the sea, are no more reached by the periodic 
vains, we find the “summer of the northern hemisphere” reappearing with a caloric 
»ower which—some regions of Africa perhaps excepted—may not be expected to 
‘epeat itself anywhere on the globe. 

These very regions are equally remarkable by the depression of their temperature 
n the hibernal period; in general the annual range of temperature is much smaller 
n the tropics than in higher latitudes; along the southern coasts it is not unfrequent 
o see that the daily range is much more considerable than the difference of the 
oolest and the warmest month. 

In Southern India many stations, such as Kalikit, Kanantr, Kéchin, Mangalur, 
how a sinking of temperature from May to June particularly great; the circumstance 
aat the culmination of the sun takes place twice, combined with the difference in the 
eriod of rain between the eastern and western coasts, notwithstanding their distance 
part not being very considerable, are the principal causes of these considerable 
istinctions, which, however, are of a quite regular uniformity for the same place, 
hen different years are compared. 

In Kahkat and environs July is even the coolest month of the year; near Kananur 
»ptember to November and December to February are unusually warm, but the 
iwiation within all the year amounts for the monthly means to 6° Fahr. only. 

Near Nellar January appears to be generally warmer than February; in 1853, here, 

in Salem, February is warmer than March; Dapuli has November particularly warm. 

The months differ least along the coasts. In Madrds the mean of January ® 
9, the mean of June 87°6: in Kolémbo it varies between 78:7 and 82:4; at 
mdon 37'/, and 64; but in Jakuzk, in Siberia, the mean of February. is —40°9, that 

July 68'/,° Fahr. 

The seasons I formed as our Iuropean seasons: 

a. December, January, February ;—b. March, April, May;—e. June, July, August ;— 
September, October, November. 

For the tropical part of the territory here examined this division into four 
sons does not exactly coincide with the limits we observe in nature. March, April, 
y can be considered in general as the hot season where we have not yet passed 


1 For details compare the introductory description at the head of every one of the groups of the stations. 
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the Tropic of Cancer; June, July, August are more or less the rainy season; but 
autumn and the cool season cannot well be separated for many of these stations. 
In the Panjab, already, and more so still in the Western Himalaya, Kashmir, Beluchistan, 
and the Tibetan provinces, four seasons are met with again; but the principal. reason 
for the formation adopted is, that, for comparison with other parts of the world the 
same distinctions have to be observed throughout, as already long ago it had become 
introduced by Humuo.pt’s and Dovur’s works. 

The Indian terminology introduced in ancient times a division into six seasons, 
evidently originating along the foot of the Himalaya, where snow, if not felt, is at 
least seen, and where occasionally a thin stratum of ice may be formed by nocturnal 
radiation. It has spread itself with Hindu creed and civilisation all over India, even 
down to Ceylon, notwithstanding such distinctions no longer coincide there at all 
with the type of the changes in nature. 

The Indians begin to count from the setting in of the rains, and the six groups 
are the following: 

Biras, vdras, properly Varsha, the rainy season (also the year): July and August. 

Shardd, the close steamy season after rains: about September and October. 

Hémanta, the cool season: November and December. 

Shishira, the dewy season, the season of cool mornings and fogs: January and 

, February. 

Biisant, védsanta, spring: March and April. 

Grishma, the brilliant bright, hot season: May and June. 

But as to the principal fas, or division, two only are distinguished—those of the two 
principal groups; to the word fist itself the signification harvest has become transferred. 
These are: 

The Rabbi, or spring harvest; it takes place in February and March, its seeds were 
sown in September and October, as soon as, after the cessation of the rains, the 
gradual drying up of the moisture from the very surface of the ground allows 
the cultivation. 

The Karif is the crop of the seeds requiring much moisture, chiefly of rice; the 
seeds are sown in the very beginning of the rains, when the first heavy showers 
are followed still by interruptions in the atmospheric precipitation; the crops are 
gathered about October, even November. 


15* 
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A third crop, that of Bhddonvi, including the period of about two months only, 
om the setting in of the rains to the end of August or September, is limited to 
uits of rapid growth, chiefly leguminous plants, such as Dal (Pespalum frumentaceum), 
tches, millet, pease, &. As a part of the year it is included in the season of 
arif. 

In Tibet the seasons practically distinguished I found to be only four in number: 
ad, spring; jar, summer; fon, autumn; gun, winter. The Tibetan year begins with 
ebruary, as in China,' whence so many of their political institutions have been 
srived. 

In their sacred literature? we meet again, pointing to its Indian origin, the 
K seasons nearly as detailed above; only there, too, the spring is the first season of 
e year, the others following, as enumerated here: 

Chid, spring; beginning in February, lasting till about May. 

Soska,| forming together the hot season or summer, the one from May till middle 
Char, of June, the other to end of July. 

Ton, autumn; August, September, October. 

Gun tag, the upper | including the period of November, December, and 


Gun mag, the lower winter,| January. 


ILLUSTRATING VIEWS FROM THE ATLAS. 


As complement and addition to the sketch of the seasons, I may quote also those 
the views of the Atlas coinciding with well-marked meteorological periods. Many 
» the features by which the aspect of nature is intimately connected with the type of 
mate; and I was particularly careful in selecting objects in which uo exceptional 
ification of short duration might conceal the predominant character. 

‘The landscapes published in the Atlas up to the present time (April, 1865) may be 
‘anged in the following groups in reference to the meteorological features ; to the traveller 
painting, if sufficiently large not to exclude those minor details of tint and form which 


cannot leave unobserved, recalls the total impression with more power than any 


} Emit Scnuacintwert, “Buddhism in Tibet,” p. 287. Kuarrors, “Description du Tibet, traduite du chinois 
‘usse par le Pere Hyacinthe, &c.”, N. J. Asiat., Vol. IV., p. 138. 
3 Tibetan Dictionaries, sub. roce dus. 
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length of description could do; the effect of the aspect is instantaneous, and, for the 
author particularly vivid too, by the variety of the -recollections called up. Per- 
haps also the reader in a distant country may find them effective enough to assist 
him in combining the impression of landscape and climate, of the charms of 
tropical scenery with the prose of glare and heat and steam. 

It would occupy too much space here, where description is not the principal 
object, to give more than a comparative list; the details, besides, are found in 
the explanatory lines at the foot of each plate.' 

Ceylon (Pl. 15) shows the luxuriant features of the Indian: archipelago and the 
tropical coasts—a heat not excessive, but an atmosphere saturated with moisture when 
not even darkened by clouds and rain. 

The Nilgiris (Pl. 8), also in the regions of the south, are already some distance from 
the sea; the fissures in the hardened, reddish soil, not less than the character of the jungle, 
mark the periodic alteration between dry heat and heavy moisture; the dark tint of the 
sky is the colour characteristic for these latitudes, but not the only tint of the air 
we see there; clouds and fogs, also a brilliant pale blue, are not unfrequent in periods 
of storms and rains. 

The Barér plateau, from Central India (Pl. 14), was especially selected to show 
what can be observed of hibernal aspect in these latitudes; the sky is fresh, the 
green recalls the most brilliant we may have seen in the contemporaneous season in 
regions like Zante and Cephalonia or along the Sicilian coasts, but here it is of still 
shorter duration, and but too rapidly the season of unbroken heat follows. 

In the view from Upper Assim, more especially in that from the Mahandddi in 
the Delta of the Ganges, I tried to show the effect of the rains. In the valley of the 
Brahmapitra seen from Tézpur (Plate 20), it is one. of the storms in winter we see, 
of a few days’ duration only, but not unfrequently as strong as any of the rainy season; 
and the gigantic breadth of the bed of the river, with the numerous isolated islands, 
are monuments bolder than any could be of the power of the rains streaming down 
from the eastern mountainous regions. 

The view above Rimpur Bolelah (Plate 21) shows the Ganges in the period of 
its greatest height. In the view of Mahanaddi (Plate 22) we see a part of lower Bengal 
at the close of the rains. A muddy bed is filled to its brim with the dark waters of 


* The numbers are those of the succession of the publication, engraved in the left corner of the plates. 
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ne of the branches of the Ganges; the sky shows the clearing up of a rainy 
ay of August. Though the evening has scarcely begun, lights are already floating 
own the river, the first marks of the merry gorgeous night which is to follow. For 
ae Indian’ the rainy season is the one he most enjoys, and which is most celebrated 
y Hindu festivals; it is to him a time of rest and luxury. 

Western Bengal, near Pdtna, is represented Plate 22. After the subsidence 
ff the high water some pools and tanks remain, but the lower terraces of the 
round are already cultivated, and the uniform cover of water has receded from them 
early as rapidly as the heavy sheets of clouds had disappeared with the change of 
he wind. The vegetation is fresh though not luxuriant; in the sky we see some 
iry cirrostratus clouds, their axes coinciding with the direction of the north- 
resterly current. 

In the General View from the Summit of Parisnath, in Bahar (Plate 19), we see the 
Jains at the beginning of the hot season, in March. At this period, when the temperature 
legins rapidly to become hotter, the air is found with elevation not only cooler, but also 
harged with a much greater amount of moisture. The impression, as represented in this 
jew is apparently increased by the clouds, when approached and looked at under flat 
ngles. They appear to cover all the sky with a nearly unbroken surface, while the 
un, from its almost vertical position, projects their shadows isolated and of the 
atural size. On many days, however, the outlines of the shadows become nearly 
mperceptible (as in the view here represented) in consequence of the general haze 
pread over the country. 

The Bids and the Jhilum, Plate 23, were selected amongst the first views from 
he Panjib, as these rivers show, notwithstanding their breadth and power, that 
hey are not sufficient to alter—as rivers do where they are not too distant 
rom the sea—the dry dessicated features of:the country in general; at the same time 


he refreshing hue of the cool season, in sky and ground, may still be observed.’ 


' And so it has been from ancient time. Compare the brilliant description of Indian seasons in “Kalidasa 
tusanhara,” edit. by Bohlen. 
3 The regione of High Asia are too varied in height and distance to allow of a comparative analysis here: it will 


e found connected with the details of the different stations. 
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ABSOLUTE EXTREMES. 


Extremes of single observations, “the absolute extremes,” show a remarkably greater 
approximation between hot regions and temperate zones in summer than the means of 
seasons and months; even the means of the day, including all the 24 hours, remain 
considerably more distant, The difference between single observations of extremes of 
heat is reduced by the cooler regions becoming occasionally unusually hot; the 
depression of temperature in the hot regions does not show an analogous variation. 
This at the same time perfectly coincides with the general law, that in the regions 
where the daily and yearly range is small the absolute extremes are’ not unusually 
great either. In India also, we have therefore to expect them greatest in the Panjab, 
whilst the northern parts of Central Asia show the greatest for our globe in, general. 

Examples of absolute extremes I have added to every group of the meteorclogical 
stations; for general comparison I select here some of the extremes observed till now 
in various other parts of the globe." 

MINIMA. 
Nis’hne Udinsk (Hanstein), Lat. N. 54° — 804° Fahr. 

(— 62°5° C.=112'/,° Fahr. below the freezing point, 


greatest cold till now observed). 


Fort Reliance (Back), Lat. N. 62° 46/ — 70 
Port Elisabeth (Ross), Lat. N. 69° 59! — 59°', 
St. Petersburgh (Imp. Acad.), Lat. N. 59° 56 — 35°7 
Greenwich (Royal Observatory), Lat. N. 51° 29/ + 4:0 
MAXIMA. 
Murzuk and Fezzan (Rirowim and Lyons), Lat. N. 251, 133 
Eisne, Egypt (Burxnarpr), Lat. N. 25° 15! 117%, 
Bassora (Beaucuamr), Lat. N. 30° 45! 113!" 
Paris (Humponpt, personal communication), Lat. N. 48° 50’ 101 
Greenwich (Royal Observatory), Lat. N. 51° 29! 4°5 
St. Petersburgh (Imp. Acad.), Lat. N. 59° 56 2°] 


' ven within one year differences can become very great; during this winter in the North of Hungary the 
thermometer fell to — 22° Fahr., Jan. 18th 1864 where it had marked an, Aug. 12th, 1860. (From communications 


of the Hungarian Academy.) 
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In India temperatures from 120° to 125° may be considered the maxima; if 
readings go up still higher, my experience hitherto, from the examination of many 
stations, convinces me that the instruments were not secured against disturbances by 
glare or insolation. Occasionally a reading from Kalpi as high as 154° Fahr: is found 
quoted without further details; but evidently the thermometer, if properly read at all, 
had been put up under the influence of insolation and heat radiating from walls or 
the ground. Even the solar action alone, I have full reason to believe, would not 
have made it rise so high, unless it had a coloured or blackened bulb. 

In the littoral regions, and farther to the south, the extremes differ much less 
altogether; in Madras, within its long series of observations, the maximum observed 
till now was 108° Fahr., the minimum 62'/,° Fabr.'! The difference between the 
maximum and minimum is much greater in the temperate zones than it ever becomes 
within the regions here examined.’ 

As the lowest minimum observed occasionally in the Panjab 25° to 20° Fahr. 


may be considered. 


1 Communicated to me by Major Worcester. 

2 Maxima very unusual in Europe were communicated by Mr. QuereLeT for Belgium, July 7, 8, and 9, 1853. The 
maxima all over Belgium ranged between 90°3 and 92°3, the latter being reached at St. Trond, July 8th; and we 
must be more surprised still by reading how deleterious the effects were, though observations on insolation showed 
not even a proportionate increase. Want of protection and the heavy dress may have had at least as much share in it as 
the want of sufficient acclimatisation, if we read that “14 men of the Belgian infantry died this day on the march from 
Beveloo to Hasselt, five en rowte from Jodaigne to Diest.” Acad. Royale de Belgique, Bulletins, tome XX, 2me part, 
pp. 405—415, The impression of such heat is equally increased as its effects when unusual and unaccustomed. Many 
an Indian resident will be surprised to have a look at the thermometer in Europe when, apparently, it has recalled 
but too lively Indian feelings. Also two Egyptian scholars who were at the time quoted above at the Brussels Ob- 
rervatory unhesitatingly identified this temperature with some 129° Fahr. they thought to have felt in Egypt. Ibid., 


p. 407, 


VII. NON-PERIODICAL VARIATIONS. 


Repuction to AND CoMPARISON WITH TRUE Mzans. Very little correction required in the tropics. Constancy of the mean 
total for the globe as far as our meteorological data go back. Modifications of non-periodical variations in 


different seasons and latitudes. 

Varraniuity. Definition: total, absolute, mean variability, Numerical data for India and High Asia. Analysis, and 
comparison with Europe. 

VESTIGES OF PERMANENT ALTERATION OF ouR CuImate, viz. within the present geological period. Drainage of the 


Himalayan lakes; gradual exsiccation of those remaining in Tibet. 


REDUCTION TO AND COMPARISON WITH TRUE MEANS. 


The annual and monthly means in different years show alterations which make 
a longer series of observations desirable in the tropics as well as everywhere,: for 
eliminating temporary irregular disturbances. In the northern temperate zone for 
most parts of the globe the vicinity of neighbouring stations allows one to calculate a 
reduction to true means (for eliminating the “non-periodical” disturbances), a method 
first introduced by Dove’ and applied to a great number of stations. 

In the tropics, however, I found the materials not yet continued sufficiently 
long for applying such considerations with sufficient accuracy, and, again, the irregular 
modifications from year to year are altogether much smaller than in higher latitudes 
—the more I had reason to exclude from the general mean such years of which I 
had to doubt (as detailed at the respective stations) the proper combination of hours; 
not a century corrects this if so continued, but one such year, if not excluded, can easily 
conceal the correct result of several others, unless their number is very great already. 


' Dove, Abhandl. der Berlin. Acad., 1838, pp. 265—415; 1839, pp. 305—440; 1842, pp. 117—241; 1845, pp. 141— 320 
1852, pp. 85—328; 1856, pp. 121-192; Supplement-Band IL, 1855. 
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The materials I had occasion to examine are included for the greater part 
setween 1850 and 1858. The Central and the North-western Provinces of India show 
sreater irregularities, if we compare the months of different years, than the places 
within a small distance from the sea-coast; altogether, also in reference to the non- 
yeriodical variations, a certain uniformity can be observed, as was to be expected, 
within regions of the same monsoons and rainy seasons. 

On an inspection of any of the tables of some extent, such as Calcutta, Madras, é&c., 
ve are at once surprised by the small variation, if we remember European climates; and 
the modifications of harvest depend much more upon the quantity and distribution of 
‘ain, than upon temperature, which (it is characteristic for the tropics) even for the 
vegetation never becomes too cool, but easily too hot or rather too dry. 

It is one of the most interesting discoveries of meteorology, that the general 
nean-total of temperature on the globe would in all probd@bility be found the same as far 
is We can judge, if any two years are compared, had we but a sufficient number of 
stations regularly spread over all the globe;' and were the two hemispheres compared 
separately, the resulting general mean would be about 5°5° Fahr. warmer in the 
1orthern than in the southern hemisphere.’ 

For the tropics a smaller number of years is required for obtaining a sufficient 
vecuracy in reference to the mean.* Without this advantage the working out of the 
naterials before me would have become particularly difficult in reference to deducing 
zeneral results, such as isothermal lines, &c., since an analogy in the deviation cannot 
ve traced between Indian and European observations; a year too cold in the Mediter- 
ranean may have any other type in India, and as yet we have no intermediate stations 
vetween them to guide us. Amongst the years most frequently represented in the following 
ists, 1852, January to April, is somewhat below the mean; 1854 is a little too warm, 
May 1853, from 10th to 14th, had some days unusually cool all over Hindostan. The 
sreatest irregularities we find everywhere taking place in those months in which the 


rains begin; a delay of a week or two may appreciably alter the course of the month; 


1 Dove, “Nichtperiodische Verinderungen der Tempcratur,” Parts I to IV. 


2 Alterations gradual but infinitely slow, those of which we have reason to suppose that they have their origin in 


rarlier geological periods, cannot be taken into consideration in the estimation of differences such as those detailed here. 


2 In higher latitudes it was found, that disturbances do not extend over very large surfaces, and depressions in 
one region we generally find compensated by an excess of temperature in a territory not very distant. When compared 


n reference to distance, disturbances in the tropics spread over a greater surface than those of lemperate climates, 
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also the months of the cool season are more irregular than those of the hot season. 
Autumn here, as in all the northern hemisphere, has the least irregular variations; in 
Europe September is the month most constant; here October is still more 0, 
September being still too near the end of the rains. 

The more we recede from the equator—to the north or to the south—the greater 
in general non-periodical variations become; Assam in the east, as well as the Panjab) 
in the north-west, are decidedly the provinces most variable amongst those 
given here. Unusual modifications, unless supported by positive observation and 
numerical data, have to be interpreted with precaution, exceptional phenomena of any 
kind being too easily overrated and analoga forgotten; also in the “Remarks” of my 
medical reports I had to balance many a note true in itself but produced with too 
much importance. 

Phrases such as “the weather is quite unusual for the season,” and their variations, 
are standing sentences but too often met with in written and printed meteorological 
correspondence in cases which, when examined, show but indifferent modifications 
in time or character, if any; but we must add, as its apology, generally coinciding 
with periods unusual to European residents. That the natives are as impatient cannot 
surprise us either, if we consider that even at home no modification a little exceptional 


can pass without being overrated. 
VARIABILITY. 


Variability may be understood in different manners, including the periodic 
variations, or limited to non-periodical modifications only. 

In the first meaning we may perhaps form the most complete idea by the follow- 
ing consideration: If two curves of temperatures, &., are drawn so as to include 
all the rises and falls for a given period (on the same system of co-ordinates and 
scale), their length in rectilinear measure may be compared as the most complete 
expression of the “total variability.” In the concluding meteorological tableau I shall 
have occasion, by the usc of my Revolving Scale, to employ such determinations to 
curves of temperature as well as to those of other meteorological phenomena; and 
various objects can be compared with each other, when the proportions of the co- 
ordinates are fixed. 

Temperature in particular may be more easily analysed by using the method I 


16* 
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1 it is sufficient for this 


iad formerly employed also in the “Alpine Researches;” 
murpose to take the extremes, viz.: 

A. Absolute variability. The difference between the coldest and the warmest 
nean of the month, year, &c.; the longer the period analysed, the greater is the pro- 
vability of really approaching the greatest difference which ever may occur. In higher 
atitudes, especially for such comparisons, a considerable number of years is required, 
$ here the differences are as great as irregular, and one year a very cold winter 
x very hot summer may considerably modify the result. 

B. Mean variability. It can be deduced by taking the arithmetical mean of the 
lifferences of the monthly means of the single years from the general mean of the 
veriod analysed; the sign of the difference (whether too warm or too cold) remains 


innoticed. 


If, e. gr. the mean of January is at Madras for 10 years 


1851 —t, 
1852 — 4%, 
1853 —¢, 1860 = ty, 


the mean of 1851 to 1860 — 7, 


he deviations d for each year are 


d,— T—4, 
d,— T—t, ° aoe . 
d,—= T—4, do = T— to, 


be mean variability D becoming 


pa—e@bkat d, ane + tho 


In the tropics, here to be examined, the materials are not continued through 
eriods long enough to deduce in general the mcan variability; besides, the changes 
re so small, that even if we use the absolute extremes before us, we may expect 


” Bertin Acad., 


1 Unters. iiber die phys. Geogr. der Alpen, Vol. II, pp. 373 to 381, from Dove, “ Abhandlungen, 
Ball. 


438 and 1839, and QueteLet, “Sur les Variations périodiquee et non-périodiques de la Température.” 


rux., XX, 6, 1453. 
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what we obtain to ditfer but very little from mean results; at all events the numbers 
obtained can be quite well compared for different stations. In the region of the trade 
winds the monthly means vary even still less than in the region of the monsoons. 

In higher latitudes these values rapidly increase, and here we best see—much 
better than inthe tropics, where climate is altogether so constant throughont —how 
different local conditions do affect the temperature. Variability increases when 
approaching the frigid zone, and the more when proceeding from the sea-shores towards 
the interior of continents up to a certain distance from the sea; but beyond this 
it diminishes again; it is greatest neither in a well-defined marine nor continental 
climate, but where one passes from one into the other. 

For the tropics of Asia I selected, in the following tables, those of the stations 
best adapted for each of the respective regions: in order to facilitate the comparison 
| have limited myself for Madras and Calcutta to a period not much longer than 


those I had to examine for the other stations.! 


1 As seen from the detailed tables given in the “eroups,” the years were not always complete in reference to 


the months; I therefore indicated also the sum total of the months I had within the respective periods of years. 
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CEYLON, AND SOUTHERN INDIA. 











| Kotomso, Cryzon. Maords. 
Lat. N. 6° 56’.1; Long.E.Gr. 79° 49'.8F;] Lat. N. 13° 4’.2; Long. E. Gr. 80° 13'-98; 
Height (=) 18 ft. Height (=) 27 ft. 
69 months in 6 years, 1812 to 1855. 143 months in 13 years, 1841 to 1857. 
Mean Hottest Coolest Vari- Mean Hottest Coolest Vari- 
Month of the mean mean ability of the mean mean ability 
month (a) (b) (a—b) month (a) (b) (a—b) 
January 78-7 79-4 77-8 1-6 76-4 717-6 74-8 
February 79-5 80-4 78-3 2-1 78-3 79-6 75-4 
March 81.2 82.4 80-2 22 81-8 83-1 80-2 
April 82-4 84-3 81-0 3-3 85-8 86-6 84-7 
May 81-8 83-8 79-2 4.6 87-1 90-3 85-0 
June 81-3 81-8 80-3 1-5 87-7 90-4 85-5 
July 80-7 81-8 79-6 2-2 86-4 88-2 84-8 3-4 
; August 80-5 80-9 79.9 1:0 85-1 87-0 82-5 4.5 
September; 80-3 81-5 79-5 2-0 84-4 86-3 82-4 3-9 
October 79-1 79-7 78-4 13 81-7 83-8 79-8 4.0 
November 78-8 80.8 78-2 2-6 78-+7 80-8 717-8 3-0 
December 78-1 79-8 771 2-7 76-7 17-7 75-6 2-1 
| ! 
| 
i! a2 
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Month 


January 
February 
March 








April 
May 
June 


July 
August 
September 


October 
November 
December 








Lat.N. 22° 33'-0; Long. E. Gr. 88° 20-08; 
Height (=) 18 ft. 
94 months in & years, 1851 to 1858. 


Mean 


of the 


73-1 


80- 


84. 
86. 
85- 


83-1 


83- 
83. 


81- 
74. 
67. 


~ 


— 


a ao 


CaLcuTra. 


Hottest 
mean 


(a) 






Coolest 
mean 


(b) 
















Vari- 
ability 
(a—b) 


Lat. N. 27° 10’-2; Long. E. Gr. 78° 1'-78; 
Height 657 ft. 
80 months in 8 years, 1850 to 1857. 









Mean 
of the 


66- 
76- 


85- 
94. 
93. 


86. 
85.: 
84. 


78. 
69. 
60- 


Agra. 













Hottest 
mean 


(a) 


68- 
81- 


1 Oo oO 


90-5 


96. 
96. 


92. 
89- 
88- 


81- 
72. 


~ 


62-4 









80- 
92. 
88- 


81- 
31. 
81. 


78. 
66. 


1 we 


Coolest 
mean 


(b) 


10 06 


Vari- 
ability 
(a—b) 
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a 
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PANJAB. 









Lawér. 


Lat. N. 31° 31'- 1; Long. E. Gr. 74° 14’. 65; 
Height 839 ft. 
59 months in 6 years, 1850 to 1856. 


Lat.N. 30° 21'. 4; Long. E. Gr. 76° 48'- 8P; 
Height 1,026 ft. 


| AMBALA. 
| 
76 months in 7 years, 1850 to 1856. 








Mean Hottest 
Month | of the mean 


(a) 


Coolest 
mean ability 


(b) 


Hottest Coolest 
of the mean mean 


{a) (h) 


Vari- 
ability 
(a—b) 
































January : 

February 54-0 12-4 
March 65-1 13.0 
| April 76-1 (4-7) 
May 82-6 1:3 
June 89-5 1:2 
July 85-1 (4-7) 
| August 82+5 Tl 
, September 83-8 2-8 
October 73°7 T4 
November 63-6 9.2 
December 54-2 11-8 
































Niverris: UrakamAnp. Kndssia Hinuts: CHrrrapundt. 
Lat. N. 11° 23'.7; Long. E.Gr. 76° 43’.28;] Lat. N. 25° 14’.2; Long. E. Gr. 91° 40’. 5B; 
Height 7,490 ft. Height 4,125 ft. 


99 months in 10 years, 1826 to 1856. 
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MOUNTAINS OF INDIA 








50 months in 5 years, 1851 to 1855. 




































































































Mean Hottest Coolest Vari- Mean Hottest Coolest Vari- 
Month. of the mean mean ability of the mean mean ability 
(a) {b) (a—b) month (a) (b) (a—b) 
January 5 4-4 
February | 52-8 53-4 2.8 || 
| March 57-3 60-0 3-3 
April 60-1 57- 62-7 2°7 
May 60-8 55-3 9.2 66-1 3°] 
June 57-9 53- 66-2 2-2 
July 55-3 64-4 5-9 
August 56-1 65-4 4.7 
September|} 56.4 64-6 5-4 
October 55-9 64-7 2.0 
November 53-9 56-4 5-1 
December 51-0 54-0 (2-3) 
WwW. 7 
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Sa, 


| Lat.N. 27° 42'.1; Long. E. Gr. 85° 12'. 2B; Lat. N. 31° 6'-2; Long. E. Gr. 77° 9'.48; 
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HIMALAYA. 


KatamAnpu. Sima. 


Height 4,354 ft. 
118 months im 13 years, 1835 to 1857. 


Height 7,057 ft. 
52 months in 6 years, 1850 to 1856. 





Month. 


January 
February 
March 


April 
| May 


1 June 
| 








| July 

| August 
September 
‘i 

October 

| November 
1 December 








































Mean Hottest Coolest Vari- Mean Hottest Coolest Vari- 
of the mean mean ability of the mean mean ability 
month. (a) (b) (a—b) month (a) (b) (a—b) 




















50-3 10-9 
56-6 2-6 
61-6 5.2 
67-5 7:2 
72-1 5-6 
73-1 1-1 
73. 3-0 
70-7 4.5 
64-7 (4-2) 
55-6 10-8 
49-5 6-5 
a 
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In the Indian Archipelago and along the Southern Coasts the deviations are xo small 
that they do not even allow of one’s recognising ¢ regular connection between the 
different seasons. The months in which rains may be more or less frequent show a 
tendency also to vary more in reference to the mean of their monthly temperature. 
In Calcutta already the regular rain of July marks this month at once as the most 
constant one; in Agra and the North-west Provinces only in August, September, and 
October such a depression of the variability follows the rainy season. 

In the cool season the variability is throughout less than in the hot 
season. 

_ In the Panjab the tropical character has passed already into that of an excessive 
or continental climate, and here we find throughout the year values approaching those 
we meet with in Southern Europe, though not quite so variable. As in Kurope, too, 
where summer rains prevail, the months following next, August and September, show 
particularly little variation. For Ambala as well as for Lahér the periods compared 
are somewhat too short, but both combined show at the same time the general 
character quite well, if we notice that January and December appear to be insuffi- 
cient for Ambala, April and July for Lahér. Here already, as in the whole of Central 
Europe, the winter months are about those most variable; but the other seasons show 
no analogy. 

Our month of April, proverbially quoted for inconstancy, is chiefly known as 
such by the circumstance that in this period the atmospheric precipitation oscillates 
between rain and snow, thus “showing” the frequent difference in “temperature of 
atmospheric precipitation,” which in summer very often amounts to much more, if we 
compare a warm local thunder-storm with a general rain of some days’ duration; but 
then to the observer in general the difference does not become so apparent. As 
will be seen from the table for Europe, the monthly mean for April varies much less 
in our latitudes than does that of the winter months. 

In the territories I examined a similar apparent increase remained limited to 
great elevations. In the mountainous parts of the south the variability is already 
decidedly greater than along the coasts to the east or west; here, as in Kolombo and 
in Madras, May shows the greatest. variation—In the Khassia Hills, the part of the globe 
where the rain is the most heavy known till now, the setting in of the violent rains 


in June makes the mean decidedly more constant; but in July and August, notwith- 


17* 
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standing the amount of precipitation being still so enormous,' the variability differs 
but little from that of the other ‘months. 

For the Himalaya Kathmandu, as well as Simla, shows a decided increase of con- 
stancy from June to October; the cool season and the beginning of the rainy season 
are about: the same as in the Panjab. Here, as in the Alps of Europe, elevation from 
a certain height has so decided an influence in reducing the daily range; even on 
single days the formation of clouds—fogs for the observer when within them—makes 
the temperature less variable than we might at first expect. But the variability of the 
monthly means seems not to be appreciably altered. 

For the eastern parts of the Himalaya I can but allude to the short period I 
procured myself for Darjiling; here, from May to September, as long as the heavy 
rains last and till the clearing-up of the sky in October begins, the variability 
appears not to exceed that of any of the islands of the Indian archipelago; from 
October to April it seems frequently to reach 5° Fahr. 

For the Tibetan and Mongolian territories to the north—where no rainy season 
breaks the power of the estival sun, only some cumuli periodically calling to one’s mind the 
streaming clouds of the neighbouring Himélayan zone, I can but add as an estimate 
that the comparison of the data of other travellers with our own for Tibet allow one to 
expect very little variability for summer; rather more for winter, when more or less 
precipitation takes place in the form of snow and sleet. On the northern side of the 
Kuenlien, when crossing it even in summer and autumn, we found a much greater 
variety of climate in the time we passed there than during all our repeated visits 
to Tibet. 

For connecting the data here analysed with what we know better still from 
regions nearer home, I add the means of absolute variability as deduced from 


European observatories. 


' The average quantity is more than 609 inches, of which about 250 fall in June, 150 in July, 100 in August. 
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EUROPE. 


General Result of absolute Variability. 









Northern 


Ttal The Al 
Month y e Alps Barope 


Germany 





January 


February 23-1 
March 18-4 
April 15-7 
May 13-5 
June 13-0 
July 12-5 
August 13-1 
September 12:0 
October 15-2 
November 16-7 
December 21-7 
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VESTIGES OF PERMANENT ALTERATION OF OUR CLIMATE. 


As far as at present our meteorological materials go back, we cannot trace 
any permanent change of climate; the oldest dates of Paris, Mannheim, London, 
(reneva, only show that a sufficient number of years present a mean which as far as 
we can get in our comparison must be considered as identical with that of any other 
period of the same number of years. But this does not exclude the probability of 
changes of temperature having gradually taken place—very small, but not quite 
without analogy with those connected with the phenomena of earlier geological 
periods. 

I chiefly allude to those connected with changes in the form of the surface 
of the earth, such as the deposition of deltas, the erosion (excavation of river beds), 
and the drainage in general, together with the drying up of lakes and swamps in 
particular. 

The latter perhaps deserves our special attention as the one of the most general 
influence by its extent and frequency. Wherever we examine the topographical 
modifications, particularly in larger mountain systems—in the Alps, in the Cordilleras, 
in the Himdlaya, and in Tibet—we find lacustrine basins now completely drained by 
the gradual erosion of the outlet; the number of years necessary for producing this 
result we best leave undefined, reaching, as it does, back far beyond any history; but 
nevertheless it is so decidedly in its form the result of gradual, not sudden, action, 
that it cannot be misunderstood. In the astern Himalaya, where now all lakes have 
disappeared—one or two, as that of Nainital, excepted—we see in the centre of Nepal 
the large basin occupied by its capital Kathmandu filled up with the most decided 
lacustrine deposits, larger than any analogous form in our European Alps. Smaller 
basins, equally well-defined by their forms as being early reservoirs of fresh water, [ 
might name in great number, from Narigin,' in Bhutan, in the east, to the Jhilum 
basin in the west; but I should interrupt too much the considerations forming the 
special object of this volume, were I to enter here already into all the details 1 shall 


have occasion to give in the geological volume. 


‘On my way up to Narigtin alone I passed three analogous but smaller lake basins, now drained. 
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The central part of Kashmir, drained by the Thilurh, with the environs of the 
capital Srindger, we see in Plate 18 of the Atlas. It is a country as level as any 
lacustrine basins now drained can be expected to be. At present only at two spots 
of it have remained fresh-water lakes, the Chunar and Viler lakes; the former is 
so shallow that a ten-feet cutting deeper of the Jhilum would have been sufficient to 
make it disappear too. The length of the Chunar lake is about seven miles, that of 
the Vilar lake eleven to twelve; but the entire basin—say only from Islamabad to the be- 
ginning of the rapids at Baramulla—has a length of more than seventy miles, and from 
thirty to forty miles in breadth. It is evident that such a sheet of water, not less than a 
great alteration in the extent of forests, must have affected climate, by evaporation, and, 
in immediate connection, by alterations of temperature; the more if we consider that 
similar alterations are not isolated, but are met with all around, in Kishtvar, 
Vardvan, Stiru, Zankhar, &c.* 

And indeed for Tibet the very details of its salt-lakes can be considered as a 
positive proof that the evaporation, the relative moisture, has been altered; if so, 
temperature not less than all the delicate modification combined into climate must 
follow. In Tibet too we find everywhere large remains of lakes now drained, though 
not so completely as in the Himalaya, erosion having not gone on quite so far; some 


lakes have remained. But whilst niany remains of animal and vegetable life show 


‘ It would lead me too far to enter here into a detailed consideration of the geological causes; what I allude 
to I only do in connection with the interesting report recently made by Capt. Austex, “The glaciers of Balti,” in the 
January meeting of the London Geographical Soc. (the principal Mustagh glacier is that represented already in part I., 
Plate 10 of our Atlas). The question was raised on this occasion by Dr. Fatconer, and examined later by Dr. Jukes 
(Reader, Febr. 6th), whether the “want of lakes in the Himalaya should be connected with the modification that the 
basins had not been filled out by solid ice, which should have protected them a considerable time against the deposit 
of detritus, thus leaving such empty depressions and causing later the existence of lakes in the Alpine territory of 
Europe.”—TI think it sufficient here to limit myself to direct the attention to the fact, that as Mr. Jukes already expected, 
a great number of lacustrine basins now empty are met with everywhere in High-Asia, and that the lakes have existed, 
covering a surface in proportion at least as large as in any other mountainous system; but that the power of the 
erosion has drained them nearly everywhere in the Himélaya—a fact as remarkable as the absence of waterfalls, 
equally produced by the same cause, viz. by the circumstance that the powerful precipitation increased in its action 
by being concentrated into the space of a few months has had the effect, that in the principal river beds we find 
numerous variations of inclination and velocity, but all the steps where still the trace of waterfall is as distinct as 
anywhere it can be, are reduced to rapids. Even the junctions of lateral rivers where, in the Alps, waterfalls are the 
last to disappear, are here nearly invariably reduced to an increase of inclination, frequently very small too. 

The firet details about erosion, the absence of lakes and waterfalls, we gave in our official “Reports of the 
Magnetic Survey,” reprinted in the Journal of the As. Soc. Bengal, 1855 to 1858; also at the British Association, at 
Dublin and Oxford, we had occasion to communicate some of the general results. 
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them to have been fresh-water lakes, we find them now gradually dried up, evapor- 
ation no longer balancing the dryness of the atmosphere; and their water is un- 
equally condensed, the degree of condensation being modified locally by topo- 
graphical conditions. But what is common to all of them, is that they have become 
concentrated, more or less, like the water in a steamer’s boiler, and that they are not 
connected with any rock-salt im situ, as had been formerly expected. Equally 
important it is that the strata surrounding their shores and marking the former 
level, everywhere have remained horizontal, showing that it has been effected in the 
last period only, and probably at a rate not much more rapid than the erosion of 
the rivers is continued in the Himalaya.' 

If I have added here, before passing to the details of the meteorological stations, 
some considerations of a nature much more general, I have done so because these topo- 
graphical modifications, of a form so rare and at the same time so distinct and plain, 
appeared to me not less connected with meteorology than with geography. 

Glaciers too, and the questions of glacial periods, have to be analysed in com- 
bination with the traces of alteration of climate; the isothermal conditions of the 
Himalaya and Tibet, when analysed in a later part of this work, will present new 


details in intimate connection with it. 


' The salt-lakes now contained in my views are the following: Tso Gam and Tso Mitbal, Plate 6; Knik Kial, 
Plate 13; Tsomoriri, Plate 24; and Tsomognalari, or Pangkong, Plate 25. 
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DECREASE BETWEEN VARIOUS Stations. Influence of the form of the ground. 

Decrease 1N THE FnEE Air. Use of the barometrical formule for its determination. Example on the Parisnath Hill 
DECREASE NEXT TO THE SunFAcE. At sea on deck and on the foretop. Over tropical soil. 

Comparison or Inpian Hetenrs wrt Evrorean CiimaTe. 


DECREASE BETWEEN VARIOUS STATIONS. 


The influence of height is an element of general importance for all meteorological 
phenomena; in reference to temperature its effect is to produce a decrease—the tem- 
porary accumulation of cold air in valleys excepted—and this decrease is very variable 
with the form of the ground and with the seasons. For the Indian territories in 
particular it is of practical importance for the selection of stations, settlements, and 
sanitaria; in the analysis of the meteorological materials it must guide us in com- 
paring the different parts of India, independently of the accidental height of the 
observer’s residence, and for drawing finally the general isothermal lines. 

Slight undulations of the ground, as well as moderate elevations of a very great 
surface, cause but little decrease; it becomes the more rapid the more the form of 
the higher point approaches an isolated position in the free air. In mountain systems 
of great extent, such already as in the Alps, and much more still in those of High 
Asia, to the north of India, the decrease becomes materially modified by the topo- 
graphical conditions. (‘These shall be analysed later, in special connection with the 
various parts of Higli-Asia.) 

' This becomes very evident, too, when we come to compare the “subterraneous isothermal lines,” showing 


the temperature of those strata of the soil which must he considered as participating still in the variation of the 
external conditions. 


IV. . 18 


138 DECREASE OF TEMPERATURE WITH HEIGHT IN THE TROPICS. 


For the tropical parts of the territories examined, where the difference of height 
in most cases is not very great, it becomes very important to select stations for the 
comparison which present a sufficient variation of height. 

For Bengal and Assim, Silhét and Gohatti could be connected by calculation with 
Cherrapunji, Parisnath with Ranigdnj; the latter group perfectly corroborates the rapid 
decrease when isolated peaks are compared with plains, whilst a general mean elevation 
round the upper stations causes a less rapid change of temperature with height; in this 
respect such places as Parisnath would have a decided advantage as sanitary stations, 
id not the limited space and the steepness of the slopes present some disadvantages. 

For the Dékhan and Central India, Pina, Purandér, and French Rocks could be 
compared with the coast of the Konkan and the Karnatik; for the south I had three 
stations in the Nilgiris and one in Ceylon for which the decrease could be calculated 


from the shores of the Indian Ocean. 


The following table shows the results I had obtained for the year and the seasons.’ 


A. Assdm and Bengal. 












Height 


Height in feet = decrease of 1° Fahr. 
above the 






Places of observation. 























level of the 
sea. Dec. to Febr.| March to May.| June to Aug. | Sept. to Nov. 
Assam. Engl. feet. 
Gohatti....... 134 | 270 300 
| Cherrapinji.... || 4,125 
BENGAL. 
Silhéet. . eee Shi 25 | 560 6 
; Cherrapunji... . 4,125 
| 
i Ranigdn)......- 319 a be 
Parisnath...... | §=6.4,469 
ih © 

















! In my abetract memorandum presented to the Royal Society of London I had limited mysclf to table B and (. 
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B. Dékhan and Central India. 

















Height in feet = decrease of 1° Fahr. 


level of the 


sea. Year. | Dec. to Febr. | March to May. | June to Aug. 


Height 
Places of observation. above the 
Sept. to Nov. 














Engl. feet. 


Puna. a bee os 1,784 410 


595 
Puranddir...... 3,974 435 390 
French Rocks... 2,620 750 600 


C. Nilgiris and Ceylon. 






Height 
above the 
level of the 
5ea. 


Height in feet = decrease of 1° Fahr. 
Places of observation. 













Dec. to Febr. | March to May.| June to Aug. | Sept. to Nov. 























Nieiris. Engl. feet. 
Atare Malle... . 4,500 220 290 
Utakamand..... 7,490 260 290 
Dodabétta ..... 8,640 265 300 
CEYLON, 
Nurélia....... 6,218 270 290 








Many more combinations might be formed from the stations of the various 
groups, were if not very important to select localities sufficiently differing in level 
without being too distant from each other. 

For the Dékhan and Central India we see that the decrease is very slow; stations 
varying only 100 to 150 feet in height we frequently find not yet to show any effect 
of it when looking into the detailed registers; for the Alps, I formerly obtained 
320 Engl. feet for 1° Fahr."| As the principal cause of the decrease being not more 

' “Physical Geography of the Alps,” Vol. II., p. 584. The numbers I have given there are 540 French feet for 
1 Centigr. 
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rapid, we may consider, I think, the circumstance that the elevation, though not very 
considerable, extends with great uniformity over a large surface. 

In the first and third group the values differ less from those in the Alps; 
for all the Indian stations it is characteristic that the rainy season shows by far the 
most rapid decrease. The principal cause of it is that at a certain elevation above 
the general surface more heat than lower down becomes latent by the frequent dis- 
solving of the clouds when sinking so far.' 

In order to show simultaneously the variations of the decrease with the locality and 
the seasons, I have drawn in the Atlas three topographical profiles,’ and have indicated for 
each of the single seasons the difference of the respective decrease from its annual mean 
value by drawing a dotted line in connexion with the topographical outline. Assim 
and Bengal vary so little in the different seasons, that for them no special diagram 
had to be drawn. The dotted line in these surfaces shows the contour which the 
topographical section ought to have for the actual temperature of the season, sup- 
posing the value of the decrease had remained the same throughout the year; 
if, therefore, the decrease in the season is too slow, the new ideal position of the 
station will be below the real topographical outline, on account of the station having 
a temperature as if it were in a less elevated situation; if, vice versa, the decrease is 
more rapid than the annual mean, as we see it particularly to be the case in the 
rainy season, the dotted line will show, tor the same reason, a profile which is 
higher than the topographical contour. For Ceylon I further added the point of its 
highest peak, Péduru talla galle, 8,305 feet, for the sake of completing the general 
topographical profile of the island, though I had no higher station for its mountainous 


regions than Nurélia. 


DECREASE IN THE FREE AJR. 


What we can deduce from the comparison of stations of different elevation might 
be interpreted wrongly if considered as the decrease of temperature in the free air. 
The various bold explorations in balloon ascents have sufficiently shown how much 


this varies with the atmospheric conditions, chiefly with the direction of the wind, 


' See “Moisture of the atmosphere and temperature of the rain” in Vol. V. 


2 In Plate HII. of the Illustrations of Indian Meteorology, “Isothermal lines of the seasons.” 
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and the accumulation of clouds. Also the barometrical observations at places the height 
of which is defined independently of the barometer can be used for calculating (by 
inverting the formula’) the temperature which must be introduced for obtaining the 
correct height; this value represents at the same time the temperature in the free 
air at half the elevation above the lower station. Before our departure already I had 
oceasion to try this method in the Alps; also the results I obtained for India as well 
as for the Himalaya were nearly the same. The daily variation is much smaller than 
at the places of observation near the surface, and where the difference of height is 
very great, the maximum of the day is sensibly later in the free air than at either 
station; at heights of 3000 to 4000 feet above the ground the daily variation has 
the chance of disappearing nearly entirely. 

As an example for Indian heights I may best select two of the days passed in 
April 1856, by Dr. von Lizsie, on Parisnath Hill” 4,469 feet; the first column contains 
the mean of the thermometer readings at the upper and the lower stations, the second 
column is the result he obtained for the free air at half the elevation by the formula 
I also had used for the Alps; my view of Parisnath, Plate 19 of the Atlas, showing 
the surrounding plains, allows one at the same time to compare the topographical 


conditions. 


Calcutta—Parisndath Observations. 
April 1856. 


A. Means of temperature in the shade, deduced from the observations of the ther- 
mometers, 4 feet above the ground. 
B. Means of temperature for the free air, at 2,230 Engl. feet above the sea, deduced 


from the barometrical observations. 


' “Physical Geography,” Vol. II., pp. 409—422. 

* “Discussion of some Meteorological Observations made on Parisnath Hill,” by Dr. G. von Liewu. Journ. As 
Soc. Beng., 1857, pp. 1—45.—Some minor oscillations not perfectly contemporaneous with the changes of the barometer 
and thermometer are eliminated already from these numbers; altogether, some of these corrections exceed 14° C. 
The degrees are Centigrade in the original. 
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April Ist. April 3rd. 

Hours. A. B. A. B. 
6" ALM. 74-5 78-1 74-5 

eo oisg 75-0 77-5 ees aes 
8, 77-4 78-6 77-2 79-2 
9 4 79-0 80-1 80.6 79-5 
WwW, 81-9 81-1 83-8 80-1] 
ll, 84-0 82-6 86-2 80-8 
Noon 86.2 83.3 87-6 81-7 
1» P.M. 88-3 84-6 89-8 82-6 
2) 4% 90-1 84-0 91-4 83-1 
Bo - sy : 89-6 84.2 91-4 82-4 
4 Ci, 89-1 82-6 90-5 81-7 
a oy 87-6 88.2 81-3 
6, 84-2 84-9 81:1 
ae 82-4 83-5 80-8 
8 ,, 81-1 Sk 81-7 80-6 
Ge rai dcsoue edie 80-4 80-1 
10, 79-2 Retsd 80-4 80-1 


DECREASE NEXT TO THE SURFACE. 


The decrease of temperature next to the surface is generally very rapid; we had 
tested it in connection with various other observations during our voyages by putting 
up two pairs of instruments, dry and wet bulb, one on deck in a position perfectly acces- 
sible to the wind before it had swept over the deck; the other I read on the foretop. 

The following results are the average of our observations in the Red Sea from 
Suez to Aden, October, 1854, and in the Bay of Bengal between Madras and 
Calcutta, March, 1855. In the first? series the height of the deck above the sea was 
16 feet, that of the foretop above deck 49 feet; in the second series the deck was 
22 feet above the sea, the foretop 55 feet above the deck. The position of the 
sails enabled us to select also on the foretop a place where the thermometers in the 


shade were perfectly well protected against insolation as well as glare. 


A. Red Sea, from Suez to Aden, October 8-19, 1854. 


Deck. Foretop. Dif. 
5b 30™ a.m. 73° 77-9 0:2 
10% 4 79-9 79-2 0-7 
2h 30" P.M. 81-6 79-1 2-5 
6h s 80-4 77-9 2.5 
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From the observations at Aden (see Group X. of the Stations) we see that whilst 
at sea the mean of October is 79 to 80, it is 83:3 on land; in June, the hottest 
month, the mean at sea and on land rises still 2 to 2',° Fahr. In order to complete the 
various forms under which such thermical conditions are felt I may add, besides 
some observations we made on the sea-water, also a few words about some of the 
conditions on board the steamer. 

October 13, in Lat. N. 14° 36’, Long. E. Greenw. 42° 30’, from 4" to 5" p.m, 
the temperature in the dining room of the P. and O. Comp. steamer “Oriental” rose 
to 86:1; the iced water—a great luxury nevertheless,—was 72:5; claret 75 to 79: 
champaign we had this day came up with the temperature of the store room, 82:4. 
At 6" 15" p.m, we made, as every evening, the last observations on the sea-water 
before the darkness set in, here so rapidly following sunset. The temperature of the 
Red Sea on the surface was 88°-6 Fahr.; water brought up by a cylinder with conical 
valves from a depth of 246 feet was 86:0." 


B. Bay of Bengdl, from Madras to Calcutta, March Ist to 5th, 1855. 


Deck. Foretop. Diff. 
5h 30™ a.M. 75-7 75-6 0-1 
20 PM, 79-7 77-0 2-7 
GC, 75-7 75-5 0.22 


We see that some 50 feet produce a decrease for the mean of the day (this 
differing on sea very little from mean of SR. and 2" p.m.) about twice as great as 
that produced by 300 to 400 feet of elevation, when stations both with their instruments 
at the ordinary distance from the ground are compared, as in the preceding tables. 

Observations I had occasion to make on the gallery of Ochterlony column at 


Calcutta in the hot season, end of March 1855, showed a decrease of 1° Yahr. within 


' T may call attention to the remarkable fact that sea-water is very much warmer than the temperature of 
the air; even at this depth it still exceeds in October by ',° ahr. the mean of the air in June, the hottest month, and by 
G° abr. that of the year. (The specific gravity, reduced to 631/,° Fahr., was on the surface 1°0307, at a depth of 
246 feet 1°0311.) Our first official Report (reprinted in the Journal Asiat. Soc. of Bengal, 1855), contains the details 
of our observations on our way out; a general comparison of the temperature and specific gravity will be given in 
comparison with the hydrographical observations on lakes, rivers, and springs. 


? The very small decrease in the evening appeared to coincide with the setting in of the sea-breeze. 


144 DECREASE OF TEMPERATURE WITH HEIGHT IN THE TROPICS. 


50 feet; sometimes the decrease was more rapid still, though it naturally varied 


considerably on different days, particularly with the state of the sky.’ 
COMPARISON WITH EUROPEAN CLIMATE. 


No height in India is considerable enough to present a climate as cool as the 
European settlers are accustomed to from England; whilst, as we shall see, the highest 
peaks of the Himalaya reach up into elevations where their temperature has every 
chance of being as cold as any of our Alpine peaks. 

For facilitating the comparison with European climate Mr. GuaisHer, in his 
interesting report upon the meteorology of India, in relation to the health of the 
troops there stationed,’ has calculated three tables, showing the height to which we 
should have to rise to meet Greenwich temperature. 

The Greenwich values are put together in the following table; they are based 
upon the observations from 1841 to 1860. 


Temperature of the Air in the shade. 
Greenwich temperature. 

















Mean Mean Mean Absolute Extremes. 
Temperature. | Maximum. Minimum. Maximum. Minimum. 
| January 38-3 4.0 
| February | 38-4 7.7 
| March 41-7 13-1 
| April | 46-3 25-3 
' May | 62-8 28-3 
' June i 59.2 36.2 
‘July _ 61-9 38-9 
' August. | 661-3 40-0 
' September| 56-9 32-0 
1 October | 50-2 26-5 
"November | 43-3 19-4 
' December | 40-1 8-0 
i Year r 49-2 23.2 | 




















1 The observations in the free atmosphere made in the various halloon ascents show great irreyularitics 
still up to considerable heights. As one of the most remarkable I quote the Inst ascent of Mr. Guaisner in 1863 
(from “Les Mondes,” p. 636). In June he met with snow and crystals of ice at 16,000 feet, these clouds having 
a vertical thickness of 5,200 fect. 


2 “Parliamentary Sanitary Reports,” Vol. I, pp. 701—948. 
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The Indian tables are calculated for every two degrees of latitude; it is evident 
from a glance at the isothermal lines of the seasons that only for the months of 
the cool season the deviations from these “means of latitude” are not very great, 
since in this season, as with us in Europe, the average direction of the isothermal 
lines is an east-westerly one; in the other seasons the distance from the sea-shore so 
materially effects altogether the course of the isothermal lines that this modification 
must be taken first of all into consideration, if an estimate referred to a particular 
station should be made. As I explained above, these values cannot be understood as 
being the temperature of the free atmosphere, but they are an estimate of the height 
at which a mountain system (for instance, as Dodabetta Peak, 8,640 feet; the Nilgiris; 
Péduru taille galle Peak, 8,305 feet, in Ceylon), would have the respective temperature 
close to the surface of the ground, viz. under conditions analogous to those at. the 
stations made the basis for calculating these tables. 

The numbers given here refer especially to Indian stations, the northern 
regions of these tables being those of the Panjab, not the territories to the north of 
the Eastern Himalaya. 

For the special analysis of the different data from the Himalaya, Tibet, and 
Turkistan, which is to follow the groups of the tropical regions, it was very important 
that the decrease of temperature with height in the Himalaya, the Karakorim, and 
Kuenltien had not to be calculated in connection with the construction of the isothermal 
maps: as I had direct data for the beginning of the isothermal lines along the 
western and the eastern margin of these mountainous regions, the form of the dotted 
lines which I now have drawn across them could be obtained directly by uniting the 
terminal points This circumstance is very valuable, too, when I come later to examine 
the influence which is exercised by the topographical formation (including vast 
plateaux, ridges, and isolated lofty peaks), and by the extent of the snowy regions, 


upon the alterations of the decrease of temperature with height. 
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IX. THE PROBABLE CHANGES OF THE WEATHER. 


Rules for weather.—Telegraphic communications used in Europe.—Favourable conditions to combinations in 
the tropics.—Meteorological offices. 


The considerable number of stations all over India, together with its telegraph 
lines, allows also to think of a practical question in addition to the scientific researches : 
these, however, here, as in every branch of natural philosophy, must remain the principal 
object even for the very purpose of occasional useful application. Now already many 
of the general laws are sufficiently known and the materials are complete enough to 
allow inductions as to the probable changes of the weather, and for India especially 
about the beginning and end of the seasons. 

There are rules of ancient date in Europe as well as in Asia, not unfrequently 
coherent with remnants of earliest paganism, for connecting certain phenomena with 
the weather, an object of so great and varied importance. ‘Till recently all that 
could be done —credulous deceptions and personal charlatanism excepted — was 
limited to the vague date of “popular experience;” as series of such researches I can 
quote Dr. Ersznoner’s very interesting book* on the rules for the weather, where, how- 
ever, his analysis in general did not turn out in favour of these rules: most of them 
he found arbitrary, many even decidedly wrong, others again of very unexpected 
boldness were found correct.? 

1 Ersentonen, “Untersuchungen tiber die Zuverlassigkeit und den Werth der gebrauchlichen Wetterregeln.” 
Karlsruhe, 1847. They are based upon 54 years of observation at Karlsruhe. 


2? Amongst the best were those predicting the changes of weather from that in the direction of wind. and, 
indirectly therefore also combinations made with the phases of the moon. 
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In connection with the detailed materials of positive observation which can be 
examined in many parts of Europe for half a century, another system has already 
been repeatedly tried, by combining them so as to allow one to judge for a year or 
two about the changes to be expected. But this too proved a failure. I particularly 
allude to the very positive predictions, by Maraiev pe ta Dron, in the periodicals 
and almanachs of France. An examination of his predictions for 1863 has been 
published by Luverrier, the Director of the Paris Observatory, in the “Moniteur;” 
the results Leverrimr obtains by the examination of the very same documents, the 
general observations continued since Saussurn’s beginning in 1796, are quite unsatis- 
factory as to such predictions. The weather of the year now passed has sufficiently 
proved it in all instances where a critical decision could be expected, whilst in many 
other cases the coincidence cannot surprise, if we keep in mind that the prediction 
such as stormy weather coinciding with the equinoxial period has in itself nothing 
surprising. At the same time, however, the care must be fully acknowledged which 
Marvuieu and Leverrier have taken to test every combination which might have 
been supposed to have any connection with the weather to come. 

The progress of modern meteorology has shown repeatedly that irregularities in 
many instances can be explained, when they are passed, from the registers we possess; 
and, what is equally important, it results that the causes are not so distant in time 
and space as at first might be expected, but distant enough not to be at the time 
in sufficient quantity for general conclusions. 

Within more narrow limits, however, the use of the telegraph recently has proved 
itself of quite unexpected importance; it allows to know all around us—and the 
radius of this circle is rapidly increasing every year—those conditions of temperature, 
pressure, moisture, currents of the air, and state of the sky, which at once must appear 
the most important to form an estimate of the alteration to be expected within the 
next time; and, indeed, even in Kurope, where its situation within a region of so 
variable a climate the difficulty of such combinations is materially increased, 
already now the results obtained are of great scientific and practical value. 

Signals for storms by optical telegraphs had been used already for some time in 
America, but limited to this use only they could not define with sufficient accuracy 
the origin or the direction of the storms. Only when, on the proposal of 


the British Association of Science for 1859, the detailed signals of Admiral 
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Firzroy' were spread by numerous official establishments, the beneficial results at 
once became apparent. 

The questions in reference to the phenomena along the sea-shores, especially in 
reference to rain, and to the outbreak and progress of storms, are very different ones 
for India from what they are for Europe. If, nevertheless, 1 add here some of the 
principal rules for Western Europe, I do so since, as they refer to the climate we best 
know, their interpretation is at the same time an assistance in finding out the leading 
rules for other climates. Such rules are with us: 

If the barometer has its average height or rises whilst the thermometer sinks 
and the moisture of the atmosphere decreases, northerly wind or a decrease of wind 
and rain is to be expected. 

lf the barometer sinks whilst the thermometer rises and the temperature increases, 
southerly winds and rain are to be expected. 

Exceptions may take place if northerly wind and rain, perhaps with lightning. 
are to be expected, for then the barometer only rises in consequence of the change of the 
wind, as well as occasionally it also may be found rising with southerly winds if dry. 

If the barometer has been below its average the rise indicates a «lecrease of 
moisture and wind, also a northerly change of the wind. If it has been very low 
the first rapid rise is generally followed by heavy northerly winds. A gradual rise 
indicates the clearing up of the weather, if at the same time the thermometer sinks: 
but if this is not the case, if the temperature remains warm, the chance is that wind 


from the south sets in again and a prolongation of the bad weather is to be expected. 


! Admiral Firzroy, “Barometer and Weather Guide,” London, 1861, 4th edition. 
His researches were followed by numerous detailed meteorological inquiries. Amongst those recently published 


I may quote: 


G. 0. Vennoy. Inquiry into the Question whether Excess or Deficiency of Temperature during Part of the Year 
is usually compensated during the remainder of the same Year. 

-_— Examination as to the truth of the Assertion that, when November has 2 Mean ‘Temperature above the 
average, it is usually followed by excessive cold between the December and March following. 

Manchester Literary and Philosophical Soc., Jan. 12, 1864, Reader, p. 211. 

Birt, on the Atmospheric Wave of November, which he defined as a great rise of the atmosphere running 
across the European continent from the N.W. to the S.E.; the wind by which it is accompanied is 
at right angles to this line, its direction being from S.W. to N.E. (From a notice [ found in Mouieno's 
“Les Mondes,” June 2, 1864.) There also a recent work of Sir Joun Herscnes’s and Mr, Witr’s 


“Conotations” are alluded to, 


152 THE PROBABLE CHANGES OF THE WEATHER. 


Occasionally bad weather from the south which does not last long will not cause 
much depression because it is followed by a strong north wind; and, again, good weather 
with northerly wind may be observed exceptionally coinciding with a low barometer, 
if it precedes south wind, or rain of long duration—So far for Europe. 

In India the beginning and ending of the seasons, together with the variations 
along the coasts, can be made objects of positive inquiry of special importance. But 
when entering into such details it is necessary above all that the data upon which 
the conclusions are to be based should be comparable; for temperature Sunrise and 
4" p.m. are the two hours best to be proposed, for the barometer 10" a.m. might be 
added. If only one hour should be chosen, in order to lessen the labour of telegraphic 
communication and also of comparison, 9" a.m. for Europe and 8" 30" a.m. for India' 
could be recommended as corresponding approximatively to the mean of the day; but 
this time has the disadvantage of a much more rapid change within a few minutes; 
in consequence, also, inaccuracy of the observer or the error of his watch is much 
more felt than if the two other epochs and both so near to the extremes of the 
day are chosen. At all events any combination for deducing results is but of very 
little use,’ if, as it even is done to the present day in the telegramms brought by our 
European papers, the hour is not the same for every place. 

Also the “rules of the natives” deserve attention; no doubt most of them are 
perfectly arbitrary, but, again, it is sufficient, if some at least call attention to 
conditions which otherwise might remain unnoticed for some time still. Those 
1 got mentioned I chiefly found of some probability, if of a local character. They 
know how to estimate the setting in of a sea-breeze so many hours before, when the 
first changes in the direction or form of clouds have taken place. The track of 
storms along the shores and inland is too well known and deserves attention.—A late 
setting in of the monsin is considered to be followed by a dry season, an early 
monstin by a moist one; this, however, I could not prove from the analysis of imy 
books of registers—Quite correct I found, and coinciding with my observations, that 


the change in the wind into the monstn is generally first felt inland; that the chota 


' For rivers, if their temperatures arc to be compared, 11" a.m. can be considered as next to the daily mean. 
? 1 also detailed this in the “Astronomischen Nachrichten,” December, 1860, in my note on the “Berechnung 
der mittleren Tagestemperatur.’ In official publications the mean only is given, but too offen it is the mean taken 


of whatever was written down: they cannot therefore be too carefully used in forming conclusions. 


USK OF TELEGRAPHIC COMMUNICATIONS. 153 


parsdt (the first rain in April and May) precedes in the interior by a certain time, 
variable with the topographical position, the setting in of the rainy season along the 
coasts. — That the ending of the rains is preceded by a very general frequency of 
thunderstorms is true, but this is a phenomenon too irregular in itself for guidance 
in drawing conclusions. 

In Europe the arrival of migratory birds is also frequently worth the observer's 
notice, chiefly if their line of migration coincides with that of the predominant direction 
of the winds at this season; they then show that in the place whence they come 
the increase of temperature has begun to be felt; and an earlier increase of tem- 
.perature can be expected also with us. In India I could not observe migratory birds 
coming from great distances, some aquatic birds excepted, proceeding to the interior 
during the rains. Occasionally IJ saw in the Eastern Himalaya birds breeding there 
during the hot and rainy season of the plains, particularly of the genus of woodcocks, 
which, I was told, then entirely disappear from India, and only return’ in the cool season. 

The beginning and final setting in of the rains belong to the questions for which 
the answer may be expected obtainable at not too distant a time, if carefully deduced 
from positive data of distribution of temperature and moisture, by comparing, from 
the books of registers, what has followed in preceding years under analogous con- 
ditions. In India the alteration being only the passing of one wind into another, 
this, as many analogous questions, are much more easily answered than in our European 
regions, where climate is so much more variable with locality. Even when limited to 
a narrow zone and nearly to one line, I could repeatedly form during my travels 
already, by the telegraph, a very serviceable idea of some of the principal irregularities 
beforehand.—In 1855, in the middle of August, the rainy season was interrupted in the 
North-west provinces, which interruption lasted till the end of August. All this time the 
Brahman priests had performed all kind of ceremonies for softening Bhowéni and other 
deities; the cause of it I could trace later from my books to a depression of temperature 
by hailstorms to the east of Hindostin. This reduced the intensity of a moist monstin 
directed up the valley of the Ganges to keep the equilibrium—as it otherwise is the 
usual course—by rushing into the space of rarefied air produced by the vertical our: 
rents ascending from the heated plains. The ordinary state became soon restored. 

When, a year later, near Ambala, on a similar occasion—delay in the setting in 


1 For details of birds see Vol. IX. 
Iv. 20 
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of the chota parsdt—I tried to explain the existence of such conditions to one of 
the priests, I unexpectedly found him intelligent enough, and not less willing, 
to enter into what I detailed to him; I really was surprised by it, as I had a man 
before me so widely differing from all exterior type of European civilisation and 
marked as a high-caste native by his Brahminical cord; but what finally came 
agreed with his extraction. “How useful,” he said, “when the Brahmans shall know 
thoroughly what the learned sahib has begun now to explain to me; we never shall 
commence our ceremonies before the proper time, and,” he went on quite earnestly, 
“our sacred power for man’s perfection will become but the stronger.” What could 
I say but, “Sirwr, Exactly.” 

Also the frequency of hail-storms is one of the objects which to a certain degree 
can easily be combined with the exact knowledge of the distribution of temperature 
over a larger surface. In May 1855 I find an unusual number of hailstorms from 
almost every part of India in my books, especially from Bengal; on looking farther 
back I find them preceded by local comparatively narrow groups of very rapid 
changes between cool and hot weeks (as chiefly in Calcutta from the beginning till 
about the 20th of May). Under such conditions the ascending current over the 
heated surface becomes the more rapid; the moisture is carried up into regions where 
its heat is lost equally by dilatation of vapour, as by evaporation of what has been 
brought up in a globular, or rather vesicular, state; a formation of solid bodies of ice 
is the cousequence, quite analogous to the sudden appearance of solid carbonic acid 
on the spot upon which it was poured owt in a fluid state, in consequence of the very 
intensive evaporation. 

When examining now the thirty-nine books of Indian stations, it would be easy 
tu find many an unusual meteorological change traceable to the causes around it; but I 
think it is not necessary to enter into such details, not of little extent if conclusive, 
to direct attention to the fact that proper combinations will allow one in many 
instances to form a predictatory opinion at least about periods not too distant. 
Alany are the forms of comparison which might he employed; as one rapid and 

''In the tropics, as well a3 with us, the hailstones are much Lelow the freezing point when gathered rapidly; 
see Vol. V. for detailed observations. Electricity materially cooperates in their congelation into larger bodies. 
In Europe also snow, formed under analogous conditions into globular masses, can reach the ground before 


melting, particularly in spring; in the Alps it is not quite unfrecuent, in the Hinalaya L had no occasion to observe 
il. The last time I saw it take place was March 11, 1864, at home, all round the Jiigersbury from Bamberg to Niirnberg. 
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plain, and saving at the same time the entering into further details as long as nothing 
of unusual character presents itself, I employed the graphical method for examining my 
manuscripts in the exploration of the causes of various meteorological irregularities. 

Suppose good means, based upon 5 to 6 years of observation, can be used for 
drawing a curve for the year, sufficiently detailed to allow the single days of the 
running month, the one to be examined, to be marked, it is evident that this will 
show at once whether the temperature does or does not correspond to its mean value. 
If the same construction of curves be made for several stations well distributed over 
India—and at present already we have a great number of stations with more than 5 years 
of good observations—the oscillation of temperature’ is represented by the distance between 
the standard curve and the temporary one. An analogous construction is easily made 
also for the barometer, and the combination of both will present in many a case, if 
tested by experience from previous data, sufficient material for estimates, the better 
if signs for the wind, the rain, the sky, &c., are added. 

One or two “ Meteorological Offices,’ well supplied with instruments, connected by 
telegraphic lines, and provided with men for comparison and combination, might 
best be used as principal places for every province. For signals along the coasts, 
for navigation, what has been done in England is the best model. The principal 
Jentral Office I should think should be placed in a position like Agra or Ambala, not 
too close to the sea-shore, as are at present the observatories of the capitals, where 
the marine type of climate predominates too extensively, and where, very high storms 
excepted, the variation of the barometer is too small to allow of sufficiently recognising 
disturbances. Also the vicinity of the Panjab and Central India, where the more frequent 
alterations require special local attention, would be in favour of a position in the interior. 

Altogether Indian climate is so much more regular than that of Europe, that 
some twenty to thirty offices would already prove very valuable, if well distributed over 
the peninsnla and gradually including the eastern shores of the Bay of Bengal, some 


localities from the Islands of the Indian Archipelago to the south-east, Aden, and 


' This will have the greater importance in India, whilst in Europe the atmospheric pressure must be more kept 
in view, the final thommical causes being too distant and too unequally distributed. 

? The progress of studying the interpretation of the materials so obtained might he much accelerated by “Notes 
on the probable modifications” being sent about with the request that they might be returned with detailed 


explanalory remarks. 
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some of the telegraphic stations recently erected in the west.—Storms like that of 
November 5, 1864, which so unhappily approached even Calcutta utterly unnoticed, and 
was in consequence a visitation so much the heavier—are other inducements not 
to shrink from the difficulties of such attempts. Besides, Meteorological Offices have 
but once to be scientifically established and brought into co-operation, and they will soon 
teach themselves the rules for the progress of the work.—In Europe we should not 
even be placed equally well for such corresponding stations, for to the west we 
have the ocean, and to the north and east the vast plains of Northern Asia 
will remain incomplete elements for a long time still; the coasts of the Mediterranean 
would be about what we want to the south and south-east. Small as the region 
here circumscribed may appear, even the meteorological data as we possess them till 
now at least sufficiently show that the disturbing causes (the causes of the non- 
periodical variations) do not require to be sought, for Europe, much beyond these 
limits, since beyond them the type of the irregularities is no more the same. 

It was not without hesitation I entered into making propositions of this nature; 
for science also teaches best not to overrate the elements at hand. But the importance 
for health, not less than tor every branch of practical life, derived even from a very 
limited knowledge of the alterations in meteorological conditions, is so great, that it 
well deserves to be cultivated. 

In India the physical conditions, well defined seasons and uniformity over large 
surfaces, are certainly in our favour. It must not be overlooked, however, that the 
first researches of this nature will lead occasionally to expect the causes to be less 
complicated than they will turn out, and that some time will have to pass before 
sufficient basis is won for researches in India, in which, though favoured, we have not 


even Kuropean details to guide us. 


PART IL. 


THE THERMAL STATIONS OF INDIA. 


THE NUMERICAL TABLES OF THE INDIAN PROVINCES. 


The ten geographical groups formed.— Tabular arrangement.— The provincial climate.— Meteorological part of the 
sanitary conditions and sanitaria. 


The stations I have arranged in geographical groups, according to the provinces 
indicated already on our Route-map by dotted contours. Following the principal 
geographical features, they are larger than the ordinary political divisions and sub- 
divisions; therefore, besides not being so variable, they coincide better with the 
modifications of the physical character to be described. 

The number of the stations in India (not including the Himalaya and Tibet, but. 
some stations of the southern regions being added for comparison) is 250, and their 


distribution is the following: 


1. Hastern Inpra: 1. Assim, 2. Khassia-hills ............0....... °15 
2. Benedu and Bauar, and Delta of the Ganges and Brahmapttra.... . J. 40 
3. HinposrAn: the upper Gangetic plain ............. 0.000020. 28 
4. P&ngAz, including the stations west of the Indus ............... 28 
5. Wesvern Inpra: Rajvira, Gujrat, Kach, Sindh .. 2... lh 
6. Cenrran Inpta: Berar, Orissa, Malva, Bandelkhind .............. 20 


7. SoutueRN Inpra, Mountatnovus Districrs: 1. Dékhan and Maisstir, 2. Nilgiris 41 


8. Souruern Inpra, Coasts: Konkan, Malabar, Karnatik 2... ...0..000220¢ 98 
Oe IO RYTON hae 5 8 ae via PA es A Nos Bet Beata les Sk, 4M ag ee oa a aS 11 
10. Ixpo-Cuinuse Pentysuna, Iypran Arcuiprnaco, and CamvaA 2... 2.00... 29 


The resulting means ave put together in a general synopsis on Plate L of the 
Mlustrations of the Indian Meteorology; and their graphical combination forms the 
object of Plates Il. and TIL. 
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Within the groups the stations follow each other alphabetically,’ to facilitate the 
use of the registers. 

About the tabular arrangement of the numbers a few words will be sufficient. 

The longitude is referred to TayLor’s Longitude of Madras (= 80° 13! 56” E. of Gr.). 
The details of height are contained in Vol. II, only for some of the stations recently 
obtained I had to take the values (generally approximations) given together with the 
meteorological registers; they are marked as such by brackets. L.a. L.S. = Little above 
the level of the sea; for stations where detailed barometric registers had been kept 
also small elevations, otherwise indifferent, will be found added. Unless a station 
is marked in particular as a Hill or Mountain station, its height nearly coincides 
with that of the surrounding country. 

The time of observation: the daily elements from which the means are deduced, as 
well as the years of the respective period, are indicated, the cases of imperfect 
information excepted. The period of years includes both terminal numbers. 

The temperature is the temperature of Fahrenheit in the open air in the shade, the 
mean corresponding to that of the twenty-four hours’—glare and reflected heat being 
excluded, as well as too close protection in verandahs. Sunrise (SR.) is the minimum of the 
twenty-four hours, occasionally only with a very small difference; 4" p.m. is cooler than the 
maximum, but it approaches it sufficiently to be communicated separately. Where minimum 
and maximum had to be given on account of the hours not being precisely defined, 
they are the coolest and hottest hours, unless the use of registering instruments is 
specially mentioned. Temperatures “inside a house” are left out. In order to avoid 
an undue extension of the tables, the daily range, being the plain difference between 
the coolest and the warmest hours of observation, is not separately added. 

In the last vertical column the “general mean” was added where two and more 
years are at hand; if a month happened to exist but in one of the years, its value 
in the column of the general mean is put in a parenthesis. 

Corrections for reducing the monthly and yearly means to “true means,” could not 
be applied; besides, the non-periodical variations in the tropics being so much smaller, 


they are of little importance.‘ 


1 In reference to spelling and alphabetically arranging see the introductory table, “Alphabet used for Transcription.” 


® Compare pp. 99 to 112. 3 Compare p. 90. * Compare p. 121. 
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In forming the arithmetical means 0°5 is put=0, not—=1-0. A full number, as 
“90,” without a decimal following it, is not quite identical with “90-0,” the former mean- 
ing that no decimals are included from want of sufficient accuracy of the data, whilst 
in the latter case the decimal is 0. The “isolated months” were included in the 
“general means,” unless, as very frequently indeed it was the case, their value had to 
be formed from a month not quite complete, though not without additional correction 
for the group of days wanting. . 

The absolute extremes I give for one or several stations in each of the groups 
are selected from the whole of the material before me, and I took care at the same 
time to chose such stations as, from personal inspection or acquaintance with the 
observer, I had reason full to believe very accurate—a precaution the more neces- 
sary as for single readings the error of instrument or observation is more apparent; 
whilst for a longer series, especially if the instruments and the observers are changed, 
there is much probability of the means of the errors being considerably reduced 
at least, by their not having always the same sign. 

In comparing the extremes for various stations the duration of the observations 
is also of considerable influence. It is evident that their difference will increase with 
the number of years, but this is in general of greater importance for the temperate 
zones than for the tropics.’ 

The thermometer in the sun’s rays is added in each group for some stations 
known as accurate and sufficiently comparable from personal acquaintance with the 
observers and instruments; the numbers here given are the monthly mean of the 
reading of the exposed thermometer, at the time of ‘its highest stand—days when no 
direct insolation took place being excluded. 

Kvery group is preceded by an analysis of the provincial climate.’ Climate, 
when carefully examined, is so much varied, its description forms so important a part 
in every traveller’s report, even if but too often concealed between many another kind 
of thoughts and words, that the different regions we passed offered a vast field of 


inquiry, and many a result perhaps not without some theoretical or practical con- 


' Yor India (excluding the Himalaya) about 120° to 125° Fahr. can be considered as the absolute maximum, about 


to 20° Fahr. as the absolute minimum till now observed; these numbers are detailed and compared with 
extratropic observations, p. 119. 


25° 


> Here also the respective provincial plates of the Atlas are quoted. 


TV. 21 
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nection with the conditions of the resident. The numerical results of observations, 
however, will easily be recognised as more precise than any words can be, as soon as 
we have learned to appreciate their relative value by science and experience. 

Great caution must be used in speaking of such data as do not allow of 
numerical comparison. A temperature of 90° along the coasts is easily described as 
being as intolerable as one of 110° in the Panjab, and indeed, I can add, justly, to 
a certain extent, since the coincidence with moisture may make one feel the heat much 
more. Details about storms, however, intensity of winds, obscurity in dust storms, &c., 
require personal inspection over various and extended regions to allow of one’s forming 
a judgment. A heavy storm in the tropics, a typhoon, is never reached by the wildest 
storm in the Panjab; and, again, the heat experienced there is unknown all over India, 
nearly over the globe.’ From 1854 to 1858 our own travels and those of our assistants 
supplied me with a great variety also of descriptive data; for the years next preced- 
ing I got much information from the gentlemen whose names are connected with 
the stations, and by particular correspondence, from Dr. Burst, Dr. Camppett, 
Mr. Hiaerns, Mr. Hopeson, Col. Jacos, General Tauinirr, Col. Veron, &c., &c. Also 
the newspapers presented many welcome details for previous periods—the more useful 
after personal visit had taught the interpretation; for, if not overrated, I found all 
correct when inquiring in loco; such phenomena are no objects for mystification or 
joke, for the writer as little as for the resident reader. 

The meteorological part of the Sanitary conditions especially depends upon 
temperature, moisture, malaria; the ordinary component parts of the atmosphere, 
oxygen, nitrogen, and carbonic acid, vary? within limits so narrow, that their change 
cannot be expected sensibly to affect the human constitution, the modification of 
oxygen as ozone occasionally perhaps excepted. 

Food, mode of living, the construction of towns and habitations, their sewage and 
drainage*—these form another group of sanitary conditions equally important; but 
here I limit myself to some remarks in connexion with climate, the more as these 


1 See Group IV., “Panjab.” 

2 The chemical analysis of the atmosphere is contained in Vol. V. 

* Till now even the greatest towne, such as Calcutta, could but very insufficiently protect themselves against the 
mode of living of the native co-habitants, which produces an infection of the atmosphere of the most deleterious and 
repudiant character. Great measures were proposed to be taken before the setting in of the hot season of 1864, at 
least at Calcutta, but even there much resistence is feared from the natives. “Report on Food,” published for the 


medical Department, by Macpnegnson, Calculta, 1863. 
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questions, and especially their relation to European residents, has so often been made 
the object of detailed reports.' 

What, I think, I must especially allude to, is the circumstance that a temperature 
beyond a certain degree, though it may suit other races very well, is a limit to 
permanent settlement and colonization for Europeans; such was, I can say, more or 
less modified, the answer of by far the greater part of the gentlemen consulted, 
as well as my own and my brother’s reply,? when the various opinions were asked 
before the Parliamentary Committee. Railways may have an unexpected and considerable 
importance by their facilitating to settlers a change of climate more easily and more 
rapidly, when the health begins to become affected. Drainage, beneficial as it may be 
locally, always remains too much limited to become of general importance. 

As a temporary refuge for those who cannot reach home, Sanitaria in mountainous 
regions and on islands were established. 

In Hill-Stations the elevation is one of the most effective causes for appreciably 
cooling the temperature, if it reaches a sufficient height; but below this, unless of the 
form of isolated mountains and ridges, its influence is felt. but little, particularly in 
the hot season. In Maisstir, in the Dékhan, we have numerous instances of the heat 
becoming even more intensive on these plateaux than at the very level of the sea, 
where it is modified by a not too great distance from the ocean. I have taken care, 
however, to collect all the most recent data’ in reference to the mountainous Sanitaria 
also to the south of the Himalaya, where their isolated position makes them more 
important than climate alone would. 

The decrease of atmospheric pressure is not yet considerable enough in any of 
Indian Sanitaria to exercise, as in the Himalaya and in Tibet it does, a very appreciable 
influence, except on delicate constitutions. 

Marine Sanitaria on islands, as the maps of isothermal lines will show, may be 
expected to differ but little from the climate of the Indian coasts; places can be 

1 As the most recent general data I quote those contained in the Parliamentary publication “Reports from the 
select Committee on Colonization and Settlement,” 1858, in addition to those publications of the “Commission on 
the Sanitary State of the Army in India” to which I have already repeatedly had occasion to refer. 


Also the “Medical Topographies,” é&c., quoted in the tables of literature, are rich in details about the sanitary 


conditions of various provinces. 
* “Colonisation and Settlement,’ Report 5th, pp. 1 to 10. 
* Many of them only reached me at the end of last summer, and therefore could not be included in my 
“Numerical Elements of the Meteorology of India,” in the Transactions of the Royal Society. 
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found where, without the means being cooler, the breezes are more regular and 
more refreshing and the atmosphere decidedly purer; malaria, if existing, can much 
more easily be removed where all around is the open sea, and no neighbouring 
tracts are to be feared equally jungly and deleterious as the one to be purified. The 
temperature may be said to remain throughout too warm for Europeans, and therefore 
relaxing, a few months of the cool season excepted. 

Of the diseases frequent among the natives cholera' and fevers are particularly 
dangerous. 

In loco every station complains more or less, but on a change of residence the 
remembrance generally becomes decidedly milder. When examining the Reports made 
to Parliament by the military and medical officers of the Indian Army, we may be rather 
surprised that not one station is met with, I dare say, the reporters of which would 
not manifest certain tendency at least to show that in other regards neighbouring 
stations or those of a different climatological character may be worse still; and if 
we consider that those who report are those who have suffered all the inconveniences, 
we can but acknowledge their courage; “je souffre, mais je ne me plains pas,” is their 
devise, as long as it cannot be helped. But unless interpreted by one’s own experience, 
it might perhaps at first be understood too mildly before entering into the examin- 
ation of the numerical data of temperature and mortality. 

Statistical tables, including the diseases of various elements of native population 
could nowhere be found; some numerical data I got for several towns are chiefly 
based upon the conditions of the Kuropeans. 

' The most savage tribes are not those least suffering when it breaks out. In the Khassia Hills, where every 
corpse is burnt, it is done so rigorously that in the rainy season they absolutely conserve them in honey till the 
ceasing of the rain allows of the burning. (Compare Hooxer, “Himalayan Journals,” Vol. If, p. 276, and Emu 
Scn.aamrwelt, “Buddhism in Tibet,” p. 269.) A few yeara ago (1855) the cholera, beginning close to Cherrapunji, 


broke out with such violence, that many a body had to be thrown into the ravines, whence I succeeded in consequence 
in obtaining the first skeleton of this race. 
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ASSAM AND THE KHASSIA HILLS. 


1. ASSAM. 
Barpétah. Golaghat , Naziruaghat. 
Dibrugarh. Liakhimpir. : Sibsagar. 
Goalpara. Mangaldai. Tézpur. 
Gohatti. Naugong. 


Assam, by geographical position, is situated next to the northern limit of the tropical 
region. ‘Though in other parts of India the same and even higher latitudes still show, 
with scarcely any modification, the full character of a tropical climate, we find in 
Assam, in reference to the Indian seasons and the monsuns, a remarkably cool winter 
without a corresponding excessive temperature in summer, and, what is more im- 
portant still, a marked alteration in the ordinary direction of the wind, which, how- 
ever, does not exclude a very great amount of rain. 

The most prevalent winds in Assém are those blowing down the valley in a 
north-easterly direction; this is another proof, as I shall have occasion to detail when 
examining the winds, that Assim in winter as well as in summer is cooler than the 
delta below it; whilst in the Panjab, exceedingly cool as it is in winter, the very heat 
of its summer months causes an inversion in the direction of the winds. 

For Assim the vicinity of the Himalaya and partly also of the Khassia and 
Naga Hills may have a slight influence on cooling the temperature and so favouring 
the direction of the wind towards the hotter region of the delta of Bengal; but for 
the cold season at least the north-easterly winds have a much more general cause. 
They are here the most northern limit of the periodical winds tending to restore the 


equilibrium of temperature and pressure between the tropical seas and the continent 
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surrounding them. In summer the south-west monsun exists also in Assim, but in 
general is felt along the surface only as far as Bishndth. From there it seems to 
continue its course at some elevation above the ground on account of its very 
difference of temperature.’ The direction of the clouds, as well as the considerable 
amount of precipitation during the rainy season, show it to exist there. 

The cool season here is characterized by the presence of heavy fogs. The 
beginning of their formation coincides with the minimum of temperature in the 
daily period; they continue for two to four hours depositing a great quantity of 
moisture on trees, houses, and all similar prominences, and afterwards rise up 
as isolated cumuli. In consequence of the prevalent winds being N.E. they have 
a decided tendency to occupy the south side of the valley. Small as may appear 
the surface actually covered by the Brahmapttra,? even if we include the lateral 
jhils the inundation of which depends upon the height of its water, there is no 
doubt, if we watch the beginning of the formation of these fogs, that they are 
essentially generated along the bed of the river; also a well-marked haze is often 
seen resting over the river even long after the dissipation of the general fog. These 
fogs are more frequent in February than in January; in some years to such a 
degree that the monthly mean of February is even depressed under that of January. 

The hot season is less excessive in temperature and more frequently interrupted 
by rain than in India, even along the coast of Bengal; but the moisture of the 
atmosphere makes the heat more close and oppressive; the nights, however, are fre- 
quently enough comparatively cool and refreshing. 

The rains are of long duration: they often commence in March and last till 
about the middle of October; from May to September the rainy season is but little 
modified and the precipitation is very great. “In general,” says Dr. Lesxin, a long 
resident of G6hatti, “the rains commence in April and May, with intervals of fine 
weather. During July, August, and September the heaviest showers fall, but even in 
these months there are dry days, and the rain seldom falls for twenty-four hours 
without intermission and scarcely ever for two days.” 

Compare for an analogous modification in the direction of the hot winds of Hindostan, which I observed to 
take place after sunset, in Group “Hindostan.” 

1 The total surface of Assim, ns limited by Sadia and Goalpira occupies an area of 30,000 square miles with 


an average breadth of about sixty miles, whilst the general breadth of the Brahmaputra scarcely reaches two miles, 


even including the chars, or sandy moveable islands. 
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The healthiness as well as the diseases' vary considerably with the seasons; the 
beginning of the rainy season, and occasionally the period following its end, are, as 
everywhere in the tropics, the most unhealthy times of the year; fevers, often of a malignant 
character, prevailing. In the cold season, chiefly about the end of January, catarrhs, 
affections of the throat and the lungs, are prevalent, also leading to bronchitis. 
Cutaneous ulcerations are also very numerous with the natives, especially at the begin- 
ning of the hot season. Dysentery is not unfrequent; with the natives its cause is but 
too often an indulgence in opium, in which also many of the women partake.’ For 
Europeans fever is the disease to which they are most exposed. 

In reference to cultivation the Assim climate may be quoted as especially 
favourable for tea plantations. About 1830 Mr. Bruce first discovered the tea 
plant in an apparently wild state, at all events perfectly unknown to the present 
generation of inhabitants; in 1855 and 1856 I found tea plantations existing already, 
successful but very smal]. On the hill near Tézpur, figured in the Atlas, where my 
tent was pitched, I still could point out tea plants in the jungly wilderness; and now all 
these hills in sight are covered with plantations; in 1862 the commissioner kindly wrote 
to me from Gohatti, that the ground cultivated with tea amounted to 654 acres, the 
quantity of tea obtained to 193,900 pounds, of the value of 72,800 rupees, corresponding 
to areturn of nearly 25 per cent—Also all over the southern parts of the Himalaya 
a most successful cultivation of tea has been rapidly effected; there climate is more 
favorable still; for, in Assim, though the monthly means, as we have seen above, 
remain cooler than might be expected for this latitude, when compared with regions 


farther to the west, the absolute extremes remain tropical enough in summer. 


Earthquakes are frequent in Assim, chiefly in November, December, and 
January, when I, too, had occasion to observe several shocks along the right bank 


of the Brahmapttra. Also in the meteorological registers I found them regularly 


1 Details about the diseases are to be found in: Lrsuim’s “Account of the Diseases of Gowhatti;” McLeop’s 
“Topography of Bishnath,” and McCosn’s “Topography of Asam;” as well as in Ronrnson, “Descriptive Account 
of Asam.” 

? Before the introduction of the government opium from Bengal, opium was very generally cultivated by the 
natives; they used to collect it by wiping the heads of the poppy, some days after incisions had been made, with rags, 
which when the draught was to be prepared were stewed in a little hot water. Major Vetcn was kind enough to 


add to my collectiona some specimens of these rags he had kept. 
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noted; the natives considered them to be connected with meteorological phenomena— “at 
least,” as they told me, “with the dissolving of fogs.” The Europeans but too generally 
think of atmospheric pressure being affected simultaneously; but the most careful 
examination did not allow me to discover a connexion. 

The details I shall give in the geological volume; here one result only, unexpected 
for me, may be mentioned as being occasionally an assistance not indifferent for judging 
of the connection with atmospheric changes, if any should exist—I mean the velocity 
of the propagation of the shocks. In the alluvial soil forming the swrface of the valley 
of the Brahmaptitra in its full breadth, from the Himalaya to the Khassia and Naga 
mountains, with a granitic base below it and isolated granite hills, the propagation is 
decidedly less rapid than that of sound. I had three times occasion! to hear the horrifying 
shouts from a village where a shock had been felt, before the shock reached my 
encampment; a comparison of the distance and time gave about 1,000 to 1,005 feet 
in one second, when I adopted Newron’s value for sound — 1,140 feet in one second; 
the temperature was 62° Fahr. 

I may be allowed to add here that the observation of sound only allowed 
of my estimating the propagation when my position was in the line of the propa- 
gation, the waves coming towards me; in the direction at right angles to it, the neigh- 
bouring places felt the shock simultaneously with me; in fact what I observed may 
perhaps best be compared to a stream rushing forwards with a breadth not well 
limited and with an intensity decidedly decreasing towards its lateral margins, but not 


in its longitudinal direction. 


The absolute extremes of temperature, given here are those communicated 
for Gohgtti in Dr. Lestre’s “Account of the Diseases at Gohatti.” 

The mean insolation is deduced from the observations made by myself and 
my assistant Lt. Apams, together with Mr. Smrons, 1855 to 1856; from October to 
December it is decidedly more powerful than might be expected from the elevation 
of the sun: atmospheric humidity in transparent state and the hibernal distance of 


the sun materially increasing the effect of the sun’s rays. 


1 For details sce Vol. VI., Geology. 
2 As the value now best defined for the velocity of ght, 41,549 geogr. miles (1 = 4, degree = 4 nautical miles) 
per second. is adopted. For details see Humpotpt, “Kosmos,” Vol. TIL. p. 92. 
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Absolute extremes at Gohatti. 













Extremes. Extremes. 







Months. 






January......./ 48 | 73 | July ........ 
February....../ 48 | 80 | August....... 91 
March .......{ 52 | 90 | September..... 90 






Aprils Serie Gk October....... 87 
Ma yien cs Satna fe November ..... 81 
June ........ December...... 73 


















Dr. Lestiz states that at Bishnath and Somhath the thermometer has been more 


than once seen at 45° Fahy. in the cool season, and 98° Fahr. in the hot season. 


Mean Insolation at Gohatti, 1855 to 1856. 








| January ...... 86 July... 2... ee 107 
| February. ..... 92 August ....... 98 
| March ....... 100 September..... 106 
| April... 2.2... 104 October....... 109 
Mayes: 2% hits 104 November ..... 104. 
June... .. 0... 106 December ..... 100 


Plates to be compared: Aspect of Central Assdm, with a heavy rainy storm over- 
hanging the valley of the Brahmapitra. Part IIL, No. 20. 

A Morning in the cool Season in Assdm, river view, near the southern end of the 
Molung Hills. Part 1V., No. 21. 
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170 GROUP 1, EASTERN INDIA: 


BARPETAH. 
Latitude North. Longitude East Green. Height. 
26° 18 91° 0’ 100 feet 


1850-2. Approximated means, communicated by Col. JENKiNs. 


Scniacintweit, Met. Mscr., Vol. 16. 








| 
1850 | 1851 1852 
Months. General 





mean. 


Mean of the month. 





January 
February 
March 


April 
May 
June 


| J uly 
August 
September 


I October 
| November 
December 





| Year 




















Mean of the seasons and of the year. 




















Dec. to Febr. March to May. June to Aug. 














Sept. to Nov. | Year. 
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DisrucAru. 
Latitude North. Longitude East Green. Height. 
27° 32'.0 94° 57-6 " 396 feet 


1851, Journ. As. Soc. 1852. 
1853, Isolated months by Camprin: SR.; 9" 50™; 12; 2; 4; SS. 
1853-5, Hiaes, very carefully put up: SR.; 12; 4; SS. 


Scauagintweit, Met. Mscr., Vol. 15. (Compare Lakhimpur), also Bruce, Lean, and Morr had periodically coopcrated 
in making these observations. 


1855 











General 










Mean of Mean of 
SR. 40 pom, the SR. 4) pon. the 
month. month. 


Mean 
SR. |4" p.m! of the 
month. 


Months. Mean of 
the 
month. 


mean. 





January 
February 
March 


April 
May 
June 


July 
August 
September 


October 
November 
December 



































Isolated months (menns), by Campuin. 1852: November 67:'8, December 59:3; 1853: Jan. 59°38, Oct. 73:7. 
General mean of the seasons and of the year. 


Sept. to Nov. 




















172 GROUP I., EASTERN INDIA: 


GoaLpPARa. 
Latitude North. Longitude East Green. Height. 
26° 11-0 90° 36’.6R 120 feet 


1850-4. Harris, Repspaze, and their native Assistant, SR.; 10; 4; SS. 


For 1851 from April I had to take the means from the Asiatic Journal 1852, which seem based on SR. and 4" par 
Scutaqintwerr, “Met. Mscr.,” Vol. 16. 












































































































| 
a 

Months. He we | eu 3 

oe o~ oe ow me 

4! pie. g 8 SR. {4" pia. q 3 g g 4" paw. g é g 

a2 a3 28 ag} ” 

January 68 | 62. 

February 76 | 69- . 167-8 
March 65 | 77 | 71-0 73-0] 73-7 
' 

April .- 70 | S4 eee 75-01 78-0 
| May -- { -. {79-37 75 | 84 eae 79.5 180-2 
) June Ho. | .. |79-9] 77 | 83 ie 79.5 | 79-8 

: + i 

July a -» [81-3] 78 82 |80 82 81-4 
| August . -- 181-8 i 82 79 83 | 81-0]81-6 
September | -- +» 182-1] 77 | 82 | 79-5 79 | 85 |82.0]81-1 

1 ! 

October | -» | -- | 77-9] 74 | 83 |78.5 75 | 84 [79-5 ]78-5 | 
i November . -» [71-6] 64 75 | 69.5 65 75 |70-0] 68 75 |71-5470-6 

December - -» 165-8] 59 71 | 65-0] 58 72 59 69 |64-0}64-9 

Year for 1851: 75-0] for 1852: 74- for 1853: 75- 75:1 

Isolated months (means). 1849: Dec. 62; 1850: Jan. 60, April 75:5. 
Genera] mean of the season and of the year. 
wn ee ee tee = ao reiet? 2 = ot = 2 fe SSS ~— 


June to Aug. Sept. to Nov. | 


| 
| 
65-3 | 77-3 80-9 | 16-7 | 75-1 


Go#ATTI. 


Latitude North. Longitude East Green. Height. 
26° 5’-8 91° 43'.8F 134 feet. 
1850-6. Simons, very detailed. SR.; 10; 4; SS.; 10. (Scaracintweir, “Met. Mscr.,” Vol. 16.) 


The months wanting for 1851 had been sent away by the medical board to be published in the Asiat. Soc. Journ. for 1852; but there the means for warmer 


months are, by an improper combination of the hours, much too hot. I have omitted them. 






























































































: 1850 1851 1852 1855 1856 8 
bs . z 
Months. 2 eae ifm a led a fen _|aal a | 
i gZ]o3 a]o% z/o¢4 4a/° 4 aAl°R 5 
; se 8 +13 2 | 2 2 |S 3 “l/s 21° 
Ss Ss | ~~ s oe) ~~ 
| January... . 0 5 5 5 5/636 | 
| Bo aieed -0 -0 -0 5 -Of 67-6 
ee 0 5 5 -0 +5] 74-5 
April ....... 74182] 78-0 71|79|75-0 0 5 -5175|80| 77-5] 77-4 
May........ 74 |85|79-5 77 |80| 78-5 -0 -0 -5|77|81] 79-0] 80-4 | 
June........ 80 |85 | 82-5 80 |82| 81-0 5 -0 -0| 81 | 83 | 82-0] 81-8 
| uly red: 2 5 81/85 | 83-0 81/83 )82-0 5 0 3-5181]| 83 | 82-0] 83-0 
August ...... 81 | 84 | 82-5 82) 85] 83-5 a) i) -5}81| 83] 82-0] 82-9 
September ... . |82/83/ 82-5 81/83 | 82-0 0) 2-5 -5}81| 84) 82-5] 82-2 
October... ... 76 |84 | 80-0 77 |82|79-5} 76] 84 | 80-0] 77 | 81] 79-0] 76 |80| 78-0] 78] 80| 79-0} 79-2 
|  November..... 67/76) 71-5 66 |74| 70-0] 66]76| 71-0] 70|74| 72-0 ++ {-eee- 771) 75] 73-09 71-1 
| December... . . 60/70] 65-0 62173 | 67-5] 58|71] 64-5] 63|67| 65-0 wel eee e | 63-5 
| Year tcc-es 1852: 75-4] 1853: 77-0] 1854: 75-9 75-8 
[pewtese ee eee sr as i ae gs A eS ef 
General mean of the seasons and of the year. 

i 7 mae | 

Dec. to Febr. March to May. | June to Aug. Sept. to Nov. | Year. 

| 

, 65-6 | 17-4 | 82-6 | TTD | 75-8 

(items axe : — 











‘ 


‘ 
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174 GROUP I., EASTERN INDIA: 


GoLaGHAT. 
Latitude North. . Longitude East Green. Height. 
26° 33’ 93° 58! ; 350 feet 


1851. Communicated by Col. Jenxins, 5R., 4. 


ScuLaaintweEt, “Met, Macr.,” Vol. 16. 





1 1851 1851 



















































| 
| 
i Months. 
It 
| January July 95 84-5 
| February August 92 85-0 
March September 90 | 83-0 
t April October 87 | 79-2 
May November 78 66-0 
} June December 76 60-0 
! Year 74-0 
Moe as 

Mean of the seasons and of the year. 
i Dec. to Febr. March to May. June to Aug. Sept. to Nov, Year. 








60-3 | 75-8 | 83-7 | 76-1 | 74-0 
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. LAxuIMPvUr. 
Latitude North. Longitude East Green. Height. 
27° 31’ 94° 55 410 feet 


1851. Communicated by Mr. Baucsz, SR. and 4. 


In a temporary settlement on the right shore of the Brahmaputra (about opposite Dibrugarh; the means of the 
seasons very well agree with those of Dibrugarh). (Scutaqinrweir, “Met. Mecr.,” Vol. 16.) 









1851 1851 1851 


SR. | 4° |Mean.{ Months. SR. 





Months. Months. 































































January 66 | 81 |73-5] +--+... 
February 66 | 93 |79-5] November 66-0 
March 72 | 92 |82-0] December 62-5 
2 ees 
Mean of the seasons. 
Dec. to Febr. Sept. to Nov. | Year. 


62-1 








MAnGaLpDAI. 
Latitude North. Longitude East Green. Height. 
26° 24! 92° 1’ 155 feet. 


1851-2. Communicated by Col. Jenkins. Means of Daily Extremes. 
Scuiacintweit, “Met. Macr.,” Vol. 16. 











‘ 1851 1852 
May 80 September | 81-5 January | 66-5 
June 79-5 | October 78-5 February | 69 
July 82-5 || November ] 71-5 March 70 
August | 82 December | 64-5 April 77 








Mean of the seasons and of the year. 








Dec. to Febr. 














176 GROUP I., EASTERN INDIA: 


Navaoéne. 
Latitude North. Longitude East Green. Height. 
26° 31’ 92° 49’ 250 feet 


1851-4. Munreay; only approximate means from extremes. 


Scunagintwerr, “Met. Mscr.,” Vol. 16. 












Months. General mean. 


Mean of the month. 





January 
February 
March 


April 
May 
June 





July 
August 
September 


October 
November 





December |; 


i Year 
































| 
| 
| 63.7 | 76-5 | 83-9 | 77-2 | 75-3 
| 
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NaziRUAGHAT. 
Latitude North. Longitude East Green. Height. 
26° 52’ 94° 42’ 400 feet 


1840-2. Masters. Calcutta Journ. Nat. Hist. IV., p. 438. SR.; 2; SS. 


The same observations are also contained in Dove’s Temperaturtafel, 1846, pp. 196-7, under the name Nazera. 

















1840 1841 1842 
Months, General mean. 
Mean of the month. 
January 61-4 
February 64-2 
March 68-0 
April 72-0 
May 78-4 
June 81-5 
July 82-7 
August 82-0 
September 81-7 
October 77-1 
November 67-4 
December 60-4 
Year 73-0 
Lo 




















General mean of the seasons and of the year. 









March to May. June to Aug. Sept. to Noy. 
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178 GROUP L, EASTERN INDIA: 


SrpsAGar. 
Latitude North. Longitude East Green. Height. 
27° 2! 94° 39’ 370 feet 


1851, Journ. As. Soc., 1852. Probably these values are the mean of Extremes. 
1852-4, Jonnstone, SR.; 10; 4; SS. 


ScuLacintweit, “Met. Mscr.,” Vol. 15. 





General 
Months. Mean Mean of Mean of Mean of] mean. 
ofthe} SR. {45 p.m] the SR. | 45 pm. the SR. | 45 p.m. the 
month, month. month, month. 


January 60-0]52-7/67-0| 59-8 [52-1] 64-5 58-3 153-6) 71-9 62-7 60-0 
February | 62-3]63-6)72-4] 68-0 [59-0) 70-8 64-9 |56- 69-6 63-2 64-1 
March 70-5]62-5/72-7| 67-6 |63-2| 77-3 70-2 [62-6] 75-6 69-1 69-3 


wo 


April 72-8166-9/80-5| 73-7 169-3} 80-6 TAQ Jeers] cee tees 73:8 
May 77-61) 75-2/82-4| 78-8 | 72-7} 83-0 77-8 174-9) 81-1 78-0 78-0 
June 82.6]78-3 | 84-8} 81-5 | 78-8! 87-2 83-0 |79-4] 85-8 82-6 82-4 
July 84-4179-2) 85-0) 82-1 [80-5] 87-7 84-1 |79-6| 87-8 | 83-7 83-6 


August 84-1]80-3, 88-5), 84-4 | 79-1] 84-8 81-9 |80-4| 86-6 83-5 83-5 
September || 84-1]77-9 86-5) 82-2 ]80-9| 84-0 82-4 |78-8) 89-1 83:9 83-1 





October 79-2173-7;83-7| 78-7 [72-6] 82-6 77-6 |73-3| 82-5 77-9 78:3 
November |71-4 62-5 74-5 68-5 162-6] 73-5 68-0 |[66-0| 74-7 70-3 69-4 
December || 65-8 54-7 68-3 61-5 [52-3] 70-3 61. 55-8] 68-7 62-2 62-4 


oo 








Year [74.6 1852: 73-9 1853: 73-7 --++ | 74-0 




















Isolated months (means), included in the general mean. 1850: Nov. 69, Dec. 61; 1851 (by Jonnstone): Jan. 49:3, 
Febr. 62'1, Oct. 78 1. 


General mean of the seasons and of the year. 



























Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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TrEzrunr. 
Latitude North. Longitude East Green. Height. 
26° 34'-6 92° 46'.8F 278 feet 


1851-5, Bruce, Harry. SR.; 10; 4; SS. 


Scutacintwert, “Met. Mscr.,” Vol. 15. 




















Sept. ||77-6/87-5/82.5177-5(87-1/82-3]73-8/84-6/79- 2177-8) 86- 





6 
$ 
. : « e A 
aa 4 [3 i [83 ¥ [28 4 /°9 4/23] 2 
SR. | * |gg]/SR.| * | Se] sR] © | gatsR.| * | sg]sr| « | sat gs 
* les) |* |Asf | * eg] |* (ay | * j#a7° 
Jan. |52-2|73-7|62-6|50-1/69-2{59-6/50-1]71-5|60-8[50-1/69-0]59-5|45-1|67-0/56-0159-7 
Febr. |57-6|72-7|65-1]58-8|75-7|67-2154-5|75-7/65-1]56-2|65-2/60-7|55-3|66-6|60-9|63-8 
March |63-7|81-6|72-6]59-5'78-3|68-9|66-5|79-5|73-0]56-2|77-3/66-7|56-4|76-7| 6-5]/69-5 
April /66-5|84-5|75-5]67-3/83-4|75-3171-5/91-5|81-5]64-3/80-0|72-1/65-2/71-2/68-2|74-5 
May |73-1|83-6|78-3]73-6|86-3|79-9]75-7|91-2(83-4|70-3/81-9]76-1|72-8|80-8|76.8|78-9 
June |76-9|85-9/81-4|77-6/90-1/83-8]78-1/90-6/84-3|76-1/85-2|80-6|76-6|83-4|80-0|82-0 
July |81-0/87-0/84-0]-.--|-.--[.--- 81-9|86-4|84-1]76-7/87-0/81-8]78-1|87-2/82-6] 82-7 
Aug. |80-5|86.5/83-5]-.-.|----[---- 75:4|84-7/80-0]76-2/82-2|79-2178-0|87-3|82-6|81-2 
4|80-5 
8 ‘ 


~I 
=~ 
_ 
~ 
4 
oO 


Oct. 73-4/83-5/78-4172-0/85-1/78-5]70- 








0 

2 

8 
82-9|/76-8]68-7|/80-0|/74-3170-4/83- 

0 

4 








8 
Nov. |61-1/78.1/69-6[58-9/77-9|68-4]57-5/67-3|62-4/61-8/83-0|72-4 sfeeeetee es [68-5 
Dec. 56-2|72-3|64-2153-1171-2/62-1/53-7|68-0/60-8]51-6169-4/60-5/50-5 68-3/59-4]61-3 
Year 1851: 74:8). -+-]e-ee [eee 1853: 74-3 1854: 72-2]... .fe--e] eee 178-4 




















Isolated months (means), included in the general meon. 1850: Oct. 77'2, Nov. 69°9, Dec. 61°0; 1856: July 80°8 
: Aug. 81:2. 


General mean of the seasons and of the year. 





Dec. to Febr. 





March to May. | June to Aug. | Sept. to Nov. | Year. 






73-4 
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180 GROUP I, EASTERN INDIA: 


2. THE KHASSIA HILLS. 


CHERRAPUNJI.—SHILLONG. 


The climate of the hilly ranges along the left side of the Brahmapttra valley, 
the Garo, Khassia, and Naga Hills, varies considerably for the different parts with 
the elevation; the inhabited places are included, on an average, between 4000 to 
6000 feet. . 

The observations at Cherrapunji compared with those of Silhét give 300, com- 
pared with Gohatti 335 feet, for the decrease of 1° Fahr. 


The cool season in the higher elevations is remarkably pleasant, but from April, 
when the rainy season begins with a violence unknown in any other place on the 
globe, the southern border of the hills is in a most unfavourable climatological con- 
dition. Without entering into the details, which will form the special object of an- 
other part of this volume, ] may mention here that the average annual amount of 
rain reaches 600 to 620 inches; in June occasionally 8 to 10 days are found noted 
in my registers as rain without any interruption, day and night; the quantity of rain 
is the greatest in the afternoon and, particularly, in the first hours of the night. 

From the middle of October there is generally no more rain at all, but the 
moisture is nevertheless very great; also hazy fogs are frequent, and heavy dews fall 


every morning. 


The observations here communicated chiefly refer to Cherraptnji, representing 
with little variation all the southern margin of these hills; but also in the very 
centre of this mountainous region, though the rain is reduced to about one-third or 
even one-fourth, the dampness is still excessive throughout the year. The decrease 
is but little more rapid in the cool season when calculated from comparison with 
a lower station in Assim, and more slow in the rainy season, when deduced from 


Bengal as well as from Assam. 


The valleys—very steep narrow cuts—are very hot in summer; in winter they 


rae occasionally swept by gales of cold wind felt as far down as Silhet. 
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A. Absolute extremes at Cherrapunji. 


From observations by Dr. FLETCHER, 1853-1855. 













Extremes. Extremes. 


Months. Months. 





Min. Max. 
I 


Min. Max. 







January.....] 44 | 61 | July....... 





February .... August ..... 63 84 
March. ..... September ... 61 74 
April ...... October ...:. 60 74 
May....... November... . 5] 70 
June....... December... . 44 64 














B. Mean Insolation at Cherrapunji. 


From observations by Dr. FLErcHer, 1855. The instruments were carefully put up, and compared 
by me in September. The insolation is very low throughout the year in consequence of a consider- 
able amount of moisture in condensed form floating in the atmosphere. 


January... .. 0.2.00. 70 DULY ek we oe Bee 92 
February. .......... 75 August... ......... 86 
March ............ 78 September.......... 82 
April itis ae than edd 87 October... ......... 79 
Maye ce cet dodih tue GN. S 89 November .......... 76 
June... 2... eee 87 December .......... 75 





182 GROUP I., EASTERN INDIA: 


CHERRAPUNSI. 
Latitude North. Longitude East Green. Height. 
25° 14’.2 91° 40'-5P 4,125 feet 


1832-6. Approximate means. TayLok, “Topography of Dakka,” Calcutta, 1840, p. 16. 

1851, from July to October, based on OLDHAM’s “Most careful observations at 3; 9; 3; 9.” “Geology 
of the Khasi Hills,” Appendix.—Observations by Dr. Farrer; they were made at SR.; 9" 50; 12; 
2" 40; 4; SS., therefore his ‘‘means” are naturally too hot; they are contained in As. Journ. 
1852; as I had not the original details, I have left them out. 

1852-5. Fuercuer. SR.; 10; N:; 2" 40’; 4; SS. ScuLaamtweiT, “Met. Mscr.,” Vol. 17. 

1859-60. Observations by Dr. Druxon, Parl. San. Rep., Vol. II., p. 148; at SR., 10; 4; 10; the mean 
being take from all these hours together makes it several degrees too warm; this I found also 
confirmed by a comparison with the hourly observations I had occasion to make there in 1855. 

1859-60. Means without detail of hours. Parl. San. Rep., Vol. IL, p. 148. 








































































1851 ' 
panes ohat te oot el, oe 
8 
Months. a ee we te te = 
ce os on og os 5 
a2 a2 ge E8 ga] 3 
a2 23 a2 a3 ag 
January 9)/57-2)53- . . : -0 |59- “5 -8/53-2/50-0] 51-8 
February |----]52-0|60-4/56-2]50-7/58-9/54-8] 50-2 |58-6/54-4[49-7/57-1/53-4] 54-7 
March -+++152-8167-8|/60-3]58-6/68-0/63-3]57-7 |G7-6/62-6] 56-5/63-6/60-0] 61-5 
April «+++ 159-2166-7/62-9162-0/68-8/65-4]59-7 |65-7/62-7160-5/65-9|63-2] 63-5 
May -+++164-9/68-2/66-5/62-5/69-8/66-1]65-2 |73-3)69-2]64-7/69-7/67-2] 67-2 
June -+++163-6/69-3/66-4]63-0/69- 5166-2] 66-0 )69-1/67-5]66-6/70-3/68-4] 67-1 
| July 69-7]62-8/66-1]/64-4]65-2/70-8)68-0] 67-9 |72-5|70-2] 67-7|72-9|70-3] 68-5 
i August 70-1165-5|69-8|67-6]62-9|68-0/65-4]66-9 |70-0,68-4] 67-4|70-7|69-0} 68.1 
September |69-5]64-4!69-6/67-0|62-5/66-8|64-6] 67-5 |72-6)70-0) 66-1/70-8/68-4} 67-8 
October 66-4]61-7|67-7/G4-7]61-4/68-3|64-8] 63-8 |69-6|66-7] 63-8/68-6/66-2] 65-8 
i November |'61-5[54-3/60-9|57-6|52-8/60-1|56-4]57-1 |62-8/59-9f----|-+++]--+++ | 58-8 
: - December |- +--+ |50-9/57-1]54-O]----|---- J++ 51-5 j61-1,56-3f--+-feeee]ee ee | 55-1 
Year |---> 1852: 61-7 anes 1854: 63-5 wee] 62-5 
iL i 
General mean of the seasons and of the year. 
Dec. to Febr. | March to May. June to Aug. Sept. to Nov. | 
| 33-9 | 64-1 | 67-9 62-5 
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SHi.tone. 
Latitude North. Longitude East Green. Height. 
25° 32’ 98° 52! (5,600 feet) 


1860. SR.; 10; 4"; 10; Major Ricnanpson; the instruments were registered by Hingun Khan. The 
site is proposed for the erection of a new Hill station chiefly on account of the rain being here 
only about one-third of the amount in Cherrapunji. Selections from the records of the Gov. of 
Indian Mil. Dep., 1862, No. IL, pp. 74, &e. 












August 
September 
October 


65-9 
62-5 














Plates to be compared : 

Cane Suspension Bridge over the Témshang river, in the Khassia Hills; an instance 
of wild subtropical’ vegetation; Part I, No. 5. The Waterfalls near Chérrapinji, in 
their full power, after the rains, are to come with the next volume, in Part V. of 
the Atlas. 


' Subtropical I call, with Humsoupz, a region next to the tropics, participating in many of their physical 
conditions without geographically belonging to them. 


GROUP II., BENGAL AND BAHAR, 
AND DELTA OF THE GANGES AND BRAHMAPUTRA. 


Bakura. Chapra. Hugli. Parisnath. 
Bardvan. Chendvar Hill. Jamira Pat. Parnea. 
Barisal. Chittagong. Jessor. Patna. 
Barrakpur. Chunar. Kachar. Rampur Bélea. 
Bérhampur. D4inajpur. Kishanpur. Rangpur. 
Bhagalpir. Damdam. Maimiansingh. Ranigin}. 
Birbhum. Déri. Midnapur. Rhotdsgarh. 
Bogra. Dhaka. Monghir. Silhét. 
Calcutta. Faridpur. Murshedabad. Tippera. 
Chaiabasso. Gaya. Noakélli. Tirhut. 
Chandernagur. Hazaribagh. Pibna. 


The climate of Bengal participates in the modifications produced by tropical seas, 
but, at the same time shows the influence of the continental regions surrounding the 
bay of Bengal. Along the coasts on either side of Southern India and the Indo- 
Chinese peninsula, as well as in the Archipelago, we shall find much smaller vari- 
ations; but here the cool season occasionally still reminds one of the fogs of Assim, chilly, 
at least for the tropics; and in the period preceding the rains a blaze of hot winds 
from the north-west may be felt, though the temperature more than the moisture of 
the atmosphere becomes affected, and so the days of heat rather contribute here to 
help on vegetation to reach the very apex of tropical luxuriance; whilst higher up, in 
Hindostan and the Panjib we meet with regions where heat and drought for a time 


are scarcely less destructive to leaf and blossom than cold and drought in Tibet. 


IN THE SOUTHERN AND EASTERN PARTS OF BencAu, which I shall describe first, as 


they include the districts the most characteristic in climate and the largest in 
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surface, the slope of the ground towards the sea is so gentle that in the dry weather, 
when the rivers are lowest, the tide attains, even at Dhaka, a height of 2 to 4 feet 
at new and full moon, and is perceptible about twenty miles above the town. 

During the cool season, already from September, dews and fogs are of constant 
occurrence; in the mornings they continue till February; the nights are generally damp 
and unpleasant; but again, at times the sky is clear, allowing a strong nocturnal 
radiation, and exceptionally even ice is mentioned to have been obtained at Dhaka in 
shallow earthen vessels exposed during the night. This must probably be considered 
as the utmost limit of the formation of ice by radiation. 

Sudden squalls from the north-west are not unfrequent during the month of 
February. They often assume a character of extreme violence. When going down 
the Mégna in February 1856 I experienced two such storms, which my native com- 
panions declared to be perfect types, quite “assal.”' These storms generally begin about 
sunset or late in the afternoon, and often, already a day or two before, heavy dark 
clouds are seen collecting in a north-westerly direction, which, however, may disperse 
after some electric discharges have taken place along their borders. 

When a storm comes to its full outbreak, dark, semi-globular masses rise a 
little above the horizon and soon considerably increase in size, partly from 
actual accumulation of moisture, partly from the rapidity of their progress in the 
direction of the observer. The lower parts seem to be pushed forward rather more 
than the upper ones; for I had most decidedly the impression (and the natives with 
me told me that it was generally the case), that the line from the upper margin 
to the lower one was inclined in the direction of the wind which made it approach. 
Nevertheless no horizontal wind in any direction was felt on the surface; but it would 
be wrong to call it a calm. I was at the time in the centre of a strong ascending 
current; light substances, such as soap bubbles especially, showed this current to 
he of a surprising velocity; calms of this form are the very generators of storm. 

Kven when the clouds appeared to be but a mile distant the approaching of the 
thunderstorm was not yet felt by the springing up of wind, but, above all, by a rapid 
depression of temperature—this only being followed occasionally by whirlwinds com- 
paratively mild. 


' Tlindostani for “genuine, solid, correct."—Such local storms considerably differ, nevertheless, from the typhoons 


m cxtent and power. 


TV. 24 
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The outbreak of the storm begins with a most furious gust of wind, which, 
though of short duration, often attains a power equal to that of the wildest hurricane, 
blowing down native huts, unroofing even tolerably good bungalows, and tearing up, 
in the case I witnessed, large trees—Sissus and Tiks—along the sandy shores of the 
Mégna. The obscurity succeeding sunset within a few minutes appeared perfect, as it 
was only interrupted by flashes of vivid lightning,' accompanied by loud bursts 
of thunder. Also the rain was heavy; I had on the deck of my boat, in a rapidly 
constructed ombrometer’? 0:4 inches within thirty-five minutes. At almost the very 
height of the storm a dissolution of the clouds suddenly succeeds, and but a few 
detached parts remain, only to be blown away by the last gusts of wind; a perfect 
calm follows—now no more a disguised ascending current—accompanied by a most 
surprising and delightful freshness of the atmosphere. Such “north-westers” are 
generally succeeded by two or three days of south-easterly winds. 

During the hot season the temperature remains somewhat moderated by the 
evaporation from the surface of the many branches of the delta. Rains accompanied 
by thunderstorms and even hail begin already in April, and may continue occasionally 
till October. In 1855, I had, when in the Khassia Hills, clear dry weather from 
the 20th September: frequent rains of long duration began again for the eastern 
part of Bengal as far down as Barrackptr from the 8th to 19th of October; the 
total amount of precipitation, however, is not greatest here but higher up the country, 
when approaching the milly regions. 

The rainy season on an average only fully sets in about the middle of June: in 
1855 the first regular day of the breaking up of the hot season at Calcutta was as 
late as the 27th of June; the quantity of the water discharged by the rivers over 
Bengal is not alone the effect of its cloudy sky, but for the most part it rushes down 
over the flats from greater distances, from the Himalayan borders, 


In autumn then, even from the middle of July till the beginning of November, the 


1 The form of the lightning is generally that of a broad stream apparently diffusing light in every direction. 
Compare the very diferent forms of flashes of lightening in the Sikkim-Himalaya, I described in the Comptes rendus 
of the French Academy, August, 1857. The details about Electricity will be given in Vol. V. 

7 The vessel I exposed was a cooking pot, well secured on the deck and deep enough to prevent the water 
from being blown out again by the wind. The vertical height of the rain was afterwards easily ascertained by 
measuring in a graduated cylinder the cubic quantity, and dividing it by the number of square inches which the 


opening of the vesael presented. 
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whole country from Faridpurto to the east, over a distance of 40 miles, and from Bigram- 
pur in the south to Jafferg4nj, and farther on, in a north-westerly line of about 100 miles 
in length, the country is overflowed. The course of the rivers in many districts can only 
be traced by the trees along their banks, When crossing over, in September 1855, from 
the foot of the Sikkim-Himalaya to Silhét, I could sail right across the country, and 
during the last six days before reaching Dhéka I only met with artificial mounds 
of earth of the smallest description with two or three huts upon them. The larger 
villages, also, though their places are generally better selected, are mostly built on 
spots slightly raised artificially—The character of the climate of Eastern Bengal is 
found to change but little on approaching the very borders of the Gangetic delta 
and the shores of the bay. 


IN THE WESTERN PaRTs oF BrncAL, approaching Hindostan, the moisture of the 
regions less distant from the sea-shore becomes somewhat reduced, and the dryness of 
the north-west wind is as yet scarcely felt; for a great part of the year such places 
as Tirhut are delightful, to the European as well as to the native constitution. 

During the cool season, in general from November till February, the tempera- 
ture is mild enough, the action of the direct rays of the sun in the afternoon nevertheless 
powerfully reminds one of the low latitude; the grass is not withered up. The nights 
are generally cool; and morning fogs or heavy dews make the low temperature some- 
times more felt than might be expected. The Europeans occasionally have fires in their 
houses and wear warm clothing; flannel should be worn at all seasons. The natives, 
unprotected, and by their nature more sensible to the influence of cold, often suffer 
considerably. 1 had my servants sometimes shivering and benumbed all night and 
even a part of the morning. From October already till February east winds prevail, 
which take a more northerly direction towards the end of the season. 

From the middle of February the wind becomes westerly; the weather is dry, 
the sky often cloudless for days. This may be considered the beginning of the hot 
season, but tall about the middle of March the temperature is still pleasant enough. 
Then follow about four to six weeks of very hot weather with strong west winds, 
which, however, neither by their dryness nor by their power can be compared with 
the hot winds of the upper provinces. 

24* 
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Squalls from the north-west, with thunder, rain and hail,’ are also not unfrequent. 

Altogether the hot season, even as high up as Patna, is not quite so constant as 
might perhaps be expected. In 1855 they had at Patna in the middle of May alternations 
of east and west winds equally strong, the one refreshing, the other dry, heavy, and 
hot. Weather so variable is unhealthy at any season; at Patna cholera was somewhat 
violent at the tine. 

The rains differ little in duration from those in the Gangetic delta, and in Eastern 
Bengal; considerable interruptions are not wnfrequent. The rain most commonly 
comes from the east, but towards the end of this season there are pretty often light 
southerly winds, alternating perhaps with calms, which increase the heat, and the 
nights then are very close and suffocating. 

In autumn, too, in favourable seasons, a heavy rain of some days is expected 
about the middle of October and the middle of November; if this fails the crop 
of rice is considerably reduced.? The temperature rapidly decreases, and early in the 
season already refreshing mornings can be enjoyed in the middle of the most 


perfect type of tropical vegetation, still untouched by the approach of the cool season. 


AMONG THE ELEVATED sTATIoNS oF Bencdu only Hazaribagh is high enough to be 
decidedly cooler in every season, though the plateau on which it lies extends far away 
in every direction. Its climate, also, in reference to moisture, miasmas and exhaust- 
ing power of wind, is good; in the last statistical military Reports* it is compared 
with Raulpindi and even with Simla. 

The elevation of the stations of Bahdr—all of them being situated on a ground 
very gradually rising—is not sufficient to cause a very appreciable ghange in the 
climate. 

The summit of Parisnath, the mount of the sacred toot-prints, had recently been 
‘aken into consideration for sanitary purposes; but the ridge presents so small a surface 
shat the general opinion is now against its being fit for the erection of a sanitarinm. 

' The size of the hailetones is often described as enormous They are indeed larger than ever seen in Europe; 
ut I also had several inetances where natives showed me conglomerates of hail stones frozen together, which, un- 
equainted with the properties of ice, they had mistaken for a single stone. See for details the following part of 
he meteorological researches, “On Atmospheric Moisture.” 

2 The “Geographical, statistical, and historical Description of Dainajpur,” by Dr. Francis Bucitanan (HaMILTon), 


ontains various observations illustrating the climatological and agricultural character of these regions. 
* Parl. San. Rep., Vol. IL, p. 69. 
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Its height is 4,469 feet and it is the highest spot in the tropical regions drained by 


the Ganges or the Indus. 


Heaururness. Calcutta, besides its extensive and detailed series of numerical meteor- 
ological data, deserves, also in this regard, our special attention, that, notwithstanding the 
antipathy of the Indian Government to a census and a compulsory system of registry. 
it presents some materials at least for practically solving the question of healthiness— 
a question more important for the capital of the Indian empire than for any other place. 
Besides, general laws like these vary but little all over India. Dr. Macrnerson, whom 
I have so often had occasion to mention in connexion with my meteorological data, has 
also collected, with the care distinguishing all his works, whatever positive materials 
could be obtained, at least in reference to the Muropean population. The following 
data 1 took from various communications in the Indian Press, chiefly following those 
given in the Friend of India of 1862. 

Where Muropeans congregate in the East masses of natives will gather round 
them as a centre, and with the rapidity which attends all growth in the tropics, 
cities will spring up in a few years. Thus has Haurah grown. All the appliances. 
all the sanitary precautions of large cities in colder climates, become necessary to a 
degree which even the dwellers on the Thames at London cannot understand. If 
these appliances are only partially enjoyed, and these precautions are altogether wanting 
in the Indian Presidency cities, as they so lamentably are, great mortality must neces- 
sarily follow. But that this mortality has been much exaggerated would seem to be 
proved by general considerations as well as vital statistics. The European residents 
in the three ities have advantages—some call them luxuries—which neutralise the 
evils of the climate. Lofty houses; the very best kinds of food and drink; sufficient 
work and some exercise; freedom from violent excitement; ice, punkahs, and troops 
of servants; the first medical skill; healthy exercise of the mind and frequent changes 


all give Anglo-Indians an amount of moderate enjoyment and there- 





trom place to place 
fore of health very different from the life they are supposed by people at home to lead. 
And in spite of the growing European population in the three cities, and of the consequent 
greater absence of sanitary advantages, the health of the European in India is decidedly 
improving. This gratifying result is chiefly due to the great change in moral habits which 


has characterised English Society in India as well as at home during the last thirty years. 
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When we turn to statistics we find our expectations, based on such general con- 
siderations as these, fully realised. The results of Dr. Macpuerson, so far as they 
refer to Europeans, are unimpeachable, for he has confined himself to the registers of 
mortality of the various Protestant churches in the city. These books have been 
kept with great care, and include the deaths of much the largest proportion of the 
really European population of Calcutta. At the outset we are met by the fact that 
there is a large floating English population in the city, consisting of sailors, discharged 
soldiers, and others who live in poverty, vice, or crime, and find a premature grave. 
The proportion they bear to the residents is small, yet one-half of the whole mor- 
tality is among them, and even 76 in every 100 Europeans who die of cholera belong to 
this class. The enormous increase in the English population of Calcutta in the last 
ten years is a patent fact, in spite of the want of a census. Yet we find that while 
in the ten years ending 1850 the number of deaths registered was 3,828, in the sub- 
sequent decade it was only 4,893. But on analysing these last figures it appears 
that the increase of 1,065 occurred almost entirely in the last five years, and had 
reference to the floating population only, among whom the deaths rose from 980 to 
2,195, chiefly increased by the deaths of the discharged men whom the breaking up of the 
naval brigades and the strike of the local army in 1858-59 threw upon society. The 
number of deaths among the resident Protestant population was less in 1850-60 than 
in 1840-50, though the number of the residents was fully one-half more. In the first 
decade the deaths were 2,848, in the second 2,698. Could there be a stronger testi- 
mony to the improved and improving conditions of life in Calcutta, in spite of the 
want of good water and drainage, than this? Dr. MacrHerson finds the causes in 
the greater absence of excess in living, in the better means of preserving health 
enjoyed by all classes, in the facilities for removing invalids to a better climate, and 
in the habit of sending children home at an earlier age than before. There can be 
no doubt, too, that the proportion of East Indians—the race of a mixed European 
and native origin, and a race that does not visit Kurope—is diminishing. At the 
top, from intermarriage, they are gradually refined away into Europeans. They are 
not recruited, as in the olden days, from outside; and statistics, we believe, will show 
that the tendency of such a race everywhere is to die out. 

When we turn to details we stumble on many interesting facts of great practical 


value. The same years that are fatal to natives are fatal to Europeans, Of the 
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decade-from 1840 to 1850 the year 1845 was the most unfavourable to life, and of 
the next decade 1858. In the last there were 590 deaths, while in 1851 there were 
only 375. It is found that the conditions which make an unhealthy year are when 
the temperature is higher than usual, when the rains are late in setting in, when the 
fall of rain exceeds the average quantity or comes short of it by more than a few 
inches, or when several months pass without any rain at all. 

The beginning of the rains, I may be allowed to add, is, from my own 
experience destructive, in addition to the heat, by the malaria then produced;' in 
the very height of the rains, from the moisture being more uniformly spread, 
evaporation and decomposition of the organic parts of the soil is diminished, 
and the breaking up of the heat as such is also one more of the modifications in 
favour of less unhealthiness. 

In May, April, and March the largest proportion of deaths occurs. May is most 
destructive to the floating population, the cause being found in exposure to the sun; 
while April is most fatal to the residents and also to the natives, for reasons 
at present unknown. Of all the deaths in the twenty years among residents, nearly 
45 per cent. were females, a fact which shows a higher rate of mortality among that 
sex, since the proportion of males to females is probably as three to one. Strange to 
say, fewest females died in April, May, and August, although the two first are months 
of the greatest absolute mortality. Most died in January, February, and March. 
Turning to the causes of death among the Protestants in Calcutta, the only class of 
inhabitants for whom numerical data of sufficient accuracy could be collected, we find 
cholera to be the author of one-fourth of the whole mortality, two-thirds of which, 
however, was among the floating population. Dysentery and diarrhea come next. 
After these in order come fever, brain diseases, lung diseases; and lastly, strange to 
say, liver disease, which, among soldiers, occurs most frequently in men who have 
heen from seven to fourteen years in India, and in Calcutta generally happens “in 
persons who have been some years resident, and who are perfectly temperate in their 
habits; the disease in such cases usually making its approaches in the most insidious 
form.” Liver and brain diseases and cholera are most fatal to males; lung 
(liseases, fevers, and bowel complaints to females. In the five years ending 1860 


' In the environs of Calcutta it is particularly Flagstreet and the river bank, where ships are moored, which 
1 found in the worst condition. In 1862, ss I hear, nothing had as yet been done to improve these localitics. 
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there were only 20 deaths in childbed, an average slightly higher than in England. 
(juinine, which cost: sixpence a grain in India in 1826, has much diminished fever. Cholera 
is worst in May and least dangerous in September. Bowel complaints are worst in the rains 
and least virulent in the cold season. Fevers occur most frequently in the very hot months 
and least often in March. The general result is that, during twenty years, of every 100 Pro- 
testants who died in Caleutta 28 died in the cold, 33 in the rainy, and 39 in the hot season, 
a fact which removes the common impression that the rainy season is the most deadly. 
As I mentioned above, it is the latter part of the rainy season—in fact, of the 
months it is September—which shows the fewest deaths, and that is a period 
when Europeans take the most gloomy view of life, the rains having disordered 
the digestive organs. As to age, 1 in 10, deaths occurred in the first year 
of life; and 1 in 7 in the first two years, when there are most living children in 
Calcutta. From 2 to 15 years the ratio is small, but from 15 to 20 it is 5%; 
between 20 and 30 it is 22'/,; and between 30 and 40 the highest point is reached, 
or 24'/, per cent.: that is, one-fourth of all deaths among Europeans occurs. between 
the ages of thirty and forty, the majority of residents being at that period of life. 

These statistical notes may be concluded by some data about the number of 
suicides committed by natives between the years 1851 to 1862 included. 

Their number was 275 in Calcutta, and 199 in Bombay. In the former city 
hanging is resorted to most frequently, next comes poisoning, then throat-cutting; in 
Bombay drowning is most frequent, and then poisoning—Most suicides occur in the 
rainy season." 

Along the shores of the sacred rivers, ] must add, I had occasion to observe hundreds of 
cases where a species of suicide was committed, though unconsciously, by sick Hindus insist- 
ing upon being carried out, not too late, to expire on the shore of the sacred river, where 


sven their feet must be washed by the sacred stream before the corpse is thrown into it. 


For the absolute extremes as well as for the mean insolation the observations 
it Caleutta were the best I could select; for the purpose of showing the influence exercised 
it Calcutta by moisture on the heat attained by the insolated thermometer | also 


iided Benares, from the observations of Dr. Grapoy. 


> In France the most numerous cases of suicide are those by drowning. then those by fire-arms; while not 


ue Bengalee suicide used fire-arms. 
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Absolute extremes at Calcutta, 


selected from the Records of the Government Observatory.! 









Extremes. 






Extremes. 






Months. Months. 










January.....] 49 | 78 | July....... 










































February .... 52 | 81 | August ..... 92 
March...... 61 September 92 
April ...... 69 October ..... 90 
May....... 74 November... . 87 
June....... 75 December... . 80 
Mean Insolation 
for Calcutta, 1855 to 1859; Benares for 1858 and 1859, 
Months. Calcutta. | Bendres. Months. Calcutta. | Benares. 















January.....] 130 | 90 | July....... 











February .... | 132 | 97 | August ..... 126 110 
March...... September 136 114 
April ...... October ..... 136 116 
May....... November... . 129 109 
June ...... December... . 124 92 











Plates to be compared: 
The Jhils of Bengal, at high water. Part IV., No. 22. 
The Mahanaddi river at Kasiabéri in the rainy season. Part IV., No. 23. 


Western Bengal, near Pétna, after the subsidence of the waters in the bed of 


the Ganges. Part IV., No. 24. 


General view of the Plains from the Summit of Parisndth, in Bahdr, in March. 


Part UL, No. 19. 
' For detail of the register see p. 202. 
Iv. 25 
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Bixtra, in Bengal. 


Latitude North. Longitude East Green. Height. 
23° 14.8 87° 3-18 L.a.L.8. 


1851, Journ. As. Soc. for 1852. Was left out, as decidedly too warm. 
1852-5, Cuure, 1852 and 1853; SR.; Noon; SS.—1854: SR.; 10; 4; 10. 


Scniaaintwet, ‘Met. Mser.,” Vol. 12. 










































il — 
il 
! Months. General 
Mean mean. 
January 63-0 
February 4304 
| March sere 
April ‘eae 
_ May (87-9) 
June 87.2 
July 84-2 
August | 84-3 
September | 83.2 81-9 
October (74-4) 
November 65-3 70-5 
December (63-2) 
Year | 78-0 











Isolated month (mean). 1855: Jan. 61:6. 
General mean of the seasons and of the year. 


Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. | Year. 
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Latitude North. 
23° 13/.2 


BxkrpvAn (Hast), in Bahar. 


Longitude East Green. Height. 
87° 48'.98 93 feet 


1851. Journ. As. Soc. 
1854. Hanpre, SR.; 10; 4; 10. 


Scavacintweit, “Met. Mscr.,” Vol. 12. 








Months. 


January 













February 
March 


April 
May 
June 


July 
August 
September 


October 
November 
December 





| Year 













1851 


General 
mean. 










Mean of Mean of 


















the SR. 4h, the 

month. month. 

5 
76-5 70-9 73-7 
83-0 79°35 81-2 
86-0 (86-0) 
90-0 (90-0) 
88-5 84-6 86-5 
85-0 85-4 85.2 
86-8 84-1 85-4 
87-2 83-5 85-3 
82-0 . | (82-0) 
73-0 73-3 73-1 
(71-0) 





Isolated month (mean). 1855: Jan. 64:1. 


Mean of the seasons and of the year. 





—— 


| Dec. to Febr. March 










to May. 





June to Aug. Sept. to. Nov. 


‘ 
69-9 | 85-7 | 85-7 | 80-1 | 80-4 


25 * 
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Banisdt, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 35.7 90° 13'-68 L.a.L.S. 
1852-4. McKayzay, SR.; 10; 4; SS. 
ScuLagintweit, “Met, Mecr.,” Vol. 18. 


1856. Journ. As. Soc. excluded, the values given there being from March to Nov. much too hot. 








1852 1853 1854 





g 
o 
8 
Mean of Mean of Mean of | © 

Months. 
: SR. 45 poe. the SR. 4h pm. the SR. 4" pom, the A 
month. month. month, oS 


January 55-3 72-5 63-9 58-0 68-4 63-2 56-9 73-4 65-1 | 64-1 
















































February || 65-5 | 81-5 | 73.5 65-1 | 75-6 | 70.8 59-1 | 73-5 | 66-3 [70-0 
March 69-2 | 83-2 | 76.2 74-2 | 84-6 | 79-4 71-9 | 86.2 | 79-0 | 72-2 
April 78-2 | 88-0 | 83-1 79-4 | 88-0 | 83.7 75:8 | 83-3 | 74-5 | 80-4 
May 80-2 | 87-0 | 83-6 82-5 | 90-1 | 86-3 80-6 | 88-2 | 84-4 | 84-8 
June 80-5 | 84-2 | 82.3 apna was wee aie 79-6 | 83-0 | 81-3 | 81-8 
July 78-2 | 81:5 | 79-8 | 81-0 | 84-1 | 82-5 J ee: fo vee) fo wee) [B11 
August 80-1 83-9 82-0 80-1 84-8 82.4 78-9 83-0 80-9 | 81-8 
September | 80-8 84-8 82.8 80-1 83-8 81-9 80-2 85.6 82:9 | 81-9 | 
October 77-8 83-7 | 80-7 ute eis de iets 76-6 | 87-4 | 82-0 |81-3 | 
November || 67-8 76:3 72-0 68-1 79-4 73-7 67-5 78-5 73-0 [72-9 | 
December 61-7 70-5 66-1 55-8 72-5 64-1 58-3 ‘| 71-9 65-1 | 65-1 

Year 1852: 77-2 eeats tees T7604 | 

General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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Bargaxkrur, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 42'.6 88° 21'-88 L.a.L.S. 


1851. Journ. As. Soc. 1842, decidedly much too hot; I excluded it. 
1852 and 1854. THomprson, Wacuicy, SR.; 2; 10; 4; SS. and SR.; 10; 4; 10. 




















1852 1854 
General | 

Mean of Mean of 5 
mane: SR. 4) pm. the SR. 4" pom, the ae 

month. month. 
January 59-6 79-6 69-6 56-9 74-6 65-7 67-6 
February || 69-2 73-5 71-3 58-2 77-0 67-6 69-4 
March 72-5 84-3 78-4 73-0 88-3 80-6 79°5 
April 81.5 90-8 86-1 tone tee tte (86-1) 
May 79-0 88-5 83-7 sane tees taae (83-7) 
June 83-8 87-0 85-4 81-8 87-9 84-8 85-1 
July 81-4 84-1 82-7 79-1 88-8 83.9 83-3 
August 81-8 84-0 82-9 81-2 86-4 83-8 83.3 
September || 82-1 85-7 83.9 81-4 83-3 82-3 83-1 
November | 71-0 76-5 73-7 71-1 76-7 73-8 73-7 
December tee 68-8 70:6 69-7 (69-7) 
Year ssoaih cles "78-7 























General mean of the seasons and of the year. 












Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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BeRxampur, in Bengal. 


Latitude North. Longitude East Green. Height. 
24° 5’ 88° 14’ 79 feet 


1857-9. Guise. Mean of extremes. Parl. San. Rep., Vol. IJ., p. 50. The height is referred to the 
high-water-mark of the Bhagirdtti river; the station is 3 feet below it. 


1857 to 1859. 









January July 


February 68 August 77 83-5 

March 76 September} 78 84-5. 
April 83-5 October 70 79 

May 85 November | 60 70-5 

| June 88-5 December 55 65 





General mean of the seasons and of the year. 














March to May. June to Aug. Sept. to Nov. 
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: Buacarur, in Bahar. 


Latitude North. Longitude East Green. Height. 
25° 18’-8 86° 56-68 154 feet 


1851. Journal As. Soc., 1852, Means. 
1852-4. ALLEN, only means communicated. 























1851 | 1852 | 1853 | 1854 
General 
Months. mean: 
Means of the month. 
January 663/, 65 54 66 62-6 
February 721, 76 76 69 73-4 
March 80 78 “ 78 78-6 
April 861/, 89 98 86 89.9 
May 921/, 93 94 89 92-1 
June 901/, 89 87 85 87-9 
July 87 86 84 86 85-7 
August 857/, 81 a 81 82-5 
September 85 85 a 82 84-0 
October 82 73 76 79 77-5 
November 72 65 73 68 69-5 + 
December 66'/, 56 65 65 63-1 
Year 80-5 78-0 os 77-8 78.9 














Isolated month (mean). 1855: Jan. 62. 


General mean of the seasons and of the year. 








= = = 
( 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 
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| 
Months. 
\ 





January {64-5 


Latitude North. 
23° 54'.4 











| February | 69-0| 75-8 
' March 178-9] 87-4 
| April 82-4| 90-2 
| May 89-6} 98-1 
' 
| June 186-1] 89-9 
| July | 83-1] 86-1 
| August =| 83-9] 87-1 
/ September , 84.2] 87- 
October =. 81-3 | 83-7 
November '71-7| 77-7 
| 
December 67-1|72-3| 69- 
Year 1851 


GROUP 1: BENGAL AND BAHAR, 


1851-4. Sweripan. SR.; 10; 4; SS. 





Birsavm (Suri), in Bengal. 


Longitude East Green. 
87° 30'-68 


Scaacintweit, “Met. Mser.,” Vol. 11. 








SR. |45 pm. 


66- 
75- 
78- 


86- 
87- 
86- 


82. 
84- 
83-1 
82- 
73. 
(68) 


1852: 79-5 


Height. 
L.a.L.8. 



















General mean. 

















| 
| 
| 
| 


: Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 
SS 
H9-5 85-6 84-3 9. 79- 
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Latitude North. 


24° 50’ 


1851 from the Asiatic Journal left out, being much too warm in the hot season. 


Boera, in Bengal. 


Longitude East Green. 


89° 22’ 


Height. 
L.a.L.S8. 


1854. Tayztor. SR.; 10; 4; 10. 


Scuiacmntwerr, “Met. Mscr.,” Vol. 18. 





Months. SR. 








53-2 
February | 55-5 
March 62-9 
April 70-4 
May 76-2 














January 
| 


June | 78-4 


4" plo, 









Mean 
of the 
month. 





Months. 


July 
August 


October 
November 
December 


September 





General mean of the seasons and of the year. 
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Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
— 
64-3 78-3 82-3 17-3 75-5 
IV. 26 


GROUP II: BENGAL AND BAHAR, 


Caucurta, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 33'-0 NS? 20'-68 18 feet. 


1816-23, the oldest series of observations by Harpwicke is communicated in the Transactions 
of the Royal Asiat. Society, Vol. IL, 1829, Appendix. The resulting means are too warm; 
they could not be subjected to examination and recalculation. 


Ist Part. 1829, 30, 31, 33, and 34 in the Surveyor General's office, Chauringi. Hours of 
observation: SR., 10, 12, 4, 88.; partly also 3" 30™ p.m. and Max. In Gleanings in Science 
and Journ, As. Soc. 

2nd Part. For the years 1833, 34, and for 1836, 37, 38, down to May 1839, the Journal of the 
Asiatic Society also contains observations made in an open verandah of the Assay office. I add 
the means as I found them communicated in the respective parts of the Journal; but it will be 
easy to see that, compared with the other results, the temperature is decidedly too warm, most 
probably owing to the circumstance that these means are deduced from a series of hours most 
of which belonged to periods of the day considerably above the mean of the 24 hours. These 
values are not included in the ‘General Means,” p. 205. 

Yor 1838 to 40 I could not procure myself observations extended over the entire yearly 
period. The Journal As. Soc. for 1839 and 40, and the Journal Nat. Hist., Vol. IL, &c., contain 
some numbers for 1839: June to October, and December; for 1840: January, February; April, 
May, August to December. 


For the period 184] to 1850 the Journal of the As. Soc. contains in 1851, w very careful 
résumé of the observations made at SR. 9" 50™ a.m., 2°40" p.m, 4" p.m. and SS.; but the 
means I give in the following table are those calculated by myself by combining a 
1851-8, The observations at the Surveyor General’s office were made during the first part of 
this period at the hours of SR. (Min.), 9% 50™ a.m, 2" 40™ pm, 4" p.m, SS.; from 1853 
hourly observations are communicated in the Journal of the Asiatic Society of Bengal. Also 
the Journal of the Agricultural Society of India contains meteorological observation for the last 
decennium. But in selecting the materials for this volume I preferred limiting myself to the 
communications made from the Surveyor General's office to the Asiatic Society, and published 
then with the greatest care and regularity. From the year 1853 the monthly means are from 
hourly observations. The means are only calculated in full detail in the communications made 
to the Asiatic Society since 1856. 








Ist Period. 

Months. 1816. 1817. 1818. 1819. 1820. 1821. 1822. 1823. Mezn. 
January jj ----- 66-23 | 65-44 | 60-49 | 58-91 | 66-53 } 70-66 } 68-22 | 65-21 
February || ----- 68-34 | 70-01 | 67-52 | 65-28 | 73-22 | 75-68 | 74-33 ; 70-62 
March 79-39 74-55 75-16 | 78-55 77-12 78-23 82-74 78-73 78-05 
April 82-07 | 84-24 | 81-66 | 80-24 | 82-61 85-00 | 82-99 87-49 | 83-28 
May 86-53 | 83-12 | 85-10 | 84-09 | 85-11 86-12 | 87-63 -10 | 85-47 
June 86-18 | 82-56 | 83-34 | 83-63 | 83-99 | 87-31 | 85-49 | 85-02 | 84-69 
July 81-75 | 82-42 | 81-01 | 82-53 | 82-76 | 84-22 | 84-07 | 82-20 | 82-61 
August 82-92 | 82-97 | 82-49 -| 82-20 | 83-60 | 83-65 | 83-34 | 81-93 | 82-88 
September || 81-79 | 82-45 | 80-18 | 82-56 | 83-75 | 82-68 $3-91 81-99 82-41 
October 80-09 | 81-33 | 80-57 | 80-23 | 81-14 | 80-94 | 80-73 | 82-85 | 80-98 
November || 71-69 74-14 | 71-76 |; 73-96 | 74-04 75-47 73-51 73-17 73-46 
December | 65-65 | 67-00 | 65-45 | 64-81 { 65-96 | 69-11 67-53 | - eee 66-50 

Year [| ..--- 77-45 | 76-85 | 76-73 | 77-02 | 79-37 79-86 jo ceee- 78-01 
General mean of the year: 78-01 
a ——— 
aa 
2nd Period, Ist Part. 
a tet? gies iS cian se Sg a fe ee 
1829 1834 
Months. 5 24 = a J 3 6 3 3 a 2 a 
sR.| «= | 58 SE{sR.| «= | Se] SR. | & | SB oe 
& | ge gf & | ge & [38 gf 
a = a ls = 
January treet oeeel ees + 153-3175-3164- -6)/61-1|72-4 ‘1 
| February -165-2/84.4/74- 67-5|78-7 8 
March -|75-7/84-5/80- 75-7|89.2 “7 
April \79-4 92-.3/85-8]175-7/88-5/82. 78-8 “6 +2 
May 80-6]91-3/85-9]77-7|/88-9/83. 80-8 :0 “6 
June }80-1)87-1/83-6]80-1/85-9}83. 84-3/92-8 8 
July |79-3]84-3/81-8]79-3|83-9/81- 81-3/87-9 0 
August 79-0/84-7/81-8]79-1/84-6/81 81-0 6 : 7 
September |) 79-7/85-6!82-6]78-7/84-9/81- 81-1 -3/84- 2/86-4/83. 
October 75-5/82-5}79-O0]77-3!84-3]80. 78-8 -8/82-8 9|/83-9\81. 
' November || 68-8/79-7|74-2166-7|78-5172- 70-3 -1/76-2 7|79-4175- 
December || - - -{--+-158-1/76.2/67- 63-0/74-3/68-6 1175-7/70- 
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GROUP II: BENGAL AND BAHAR, 


2nd Period, 2nd Part. 









































































| January . 
February 76-35 75-9 72-7 75-13 
March 86-35 | 84-5 81-5 83-51 
| April 89-55 89.85 88-45 88-89 
| May 88-75 92-65 92-6 90-39 
June 91-65 87-4 88-8 88.65 
July 87-1 87-3 85-15 | 85-89 
| August 85-9 85-9 86-65 85-61 
| September 87-3 86-15 86-4 86-05 
| October 86-0 83-4 84-05 84-41 
November 80.55 79-3 78-3 78-73 
December 73-0 74-05 72°3 72-36 
Year i 83-64 82-98 82-02 age 
: General mean of the year: 82-41. 
3rd Period, means from 1841 to 1850. 
Months. SR. Months. Mean 
July 80:6 83-5 82-05 
February 64-2 August 80-3 86-0 83-15 
' March 72-3 September || 80-3 | 86-5 | 83-40 
April | 78-3 October 76-7 86-0 81-35 
May | 80-3 November || 67-5 | 84-8 | 76-15 
June 1 80-9 December || 60-0 76-7 68-35 
General means: SR. 73-4; 4" p.m., 82-0; Year: 77-80. 
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4th Period. 

| 
Months. 1851. 1852. 1853. 1854. 1855. 1856. 1857. 1858. | Mean. ; 
January 67-9 66-4 66-4 68-0 68-1 67:40 | 

February || 73-0 | 76-8 | 73-4 75-0 | 71-0 | 73-14 
March 82-5 | 78-7 | 82-2 80-5 | 81-3 | 80-74 | 
April 85-7 | 85-8 | 86-3 83-2 | 86-2 | 84-90 | 
May 90-1 | 86-6 | 89-0 86-0 | 86-0 | 86-92 : 
June 84-9 | 85-5 | 86-2 85:3 | 86-9 85-22 : 
i 
July 83-2 | 82-5 | 84-1 82-2 | 83-8 | 83:10 | 
August 84-5 | 83-0 | 83-4 82-0 | 83-6 | 83-20 | 
| September | 85-0 | 83-6 | 84-0 82-5 | 83-9 | 83-37 | 
| October |) 81-1 | 83-5 | 82-1 g1-6 | 81-3.| 81-54 | 
|| November || 75-2 | (74-5) | 75-4 73-0 | 73-8 | 74-47 | 
| December | 67-8 | (67-6) | 67-0 67-4 66-7 67-56 
i Year || 80-1 | 79-4 | 79-9 78-6 | 79-4 | 79-21 | 


























General means, based upon the thirty years: 
1816—23, 1830—34, 1841—50, 1851—58. 



















Months. 


January 
February 
March 


April 
May 
June 






71-06 


83-37 
85.37 








Months. 


July 
August 
September 






October 
November 
December 














83-05 
83-06 


81-35 
74-68 
67-70 











General mean of the seasons and of the year. 
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CuataBdsso, in Bengal. 
Latitude North. Longitude East Green. Height. 
99° 31.7 85° 42/88 L.a.L.S. 
1852-4. (Observer's name not legible) SR.; 10; 4; SS. 


Scutacintweit, “Met. Mscr.,” Vol. 11. 







































DoF Sale =] 
. | 
. 1852 1853 
' 
| General 
\ Months. Mean of Mean of mean. 
i i SR. 4h P.M. the SR. 4h PLM. the 
i \ month. month, 
i January 67-8 3 .2 | 69-6 | G3. 
{ February | ee eit tli Spates 65-3 81-3 73.3 63-7 7365 68-6 70-9 
| March seve | veee fo ceee | 74°83 | 90-7 | 82-5 | 71-6 | 81-9 | 76-7 | 79-6 
| Hl 
| April osses | sees 0 sees [80-7 | 90-0 | 85-3 | 82-4 | 91-3 | 86-8 | 86-0 
| May jocrss [cere | sees 7 88-7 | 94-9 | 89-3 | 85-4 | 90-6 | 88-0 | 88-6 
June joeee Poveee Lo oveee [ 83-7 | 89-4 | 86-5 | 84-8 | 88-1 | 86-4 | 86-4 | 
, July vosses | sees) sees | Sted | 83-3 | 82-2 | 82-0 | 84-9 | 83-4 | 82. 
|, August . 77-6 | 84-5 | 81-0 | 80-8 | 83-8 | 82-3 | 80-0 | 82-7 | 81-3 | 81-5 
Hl ki 
"September 78-8 | 86-2 , 82-5 | 78-9 | 83-1 | 81-0 | 79-4 | 81-7 | 80-5 | 81- 
“October 74-4 | 83-7, 79-0 | 74-7 | 79-5 | 77-1 | 76-7 | 79-2 | 77-9 | 78-0 
November || 63-7 | 78-7 | 70-7 | 66-4 | 77-6 | 72-0 | 69-7 | 73-9 | 71-8 | 71-5 
! December * 58-4 | 69-2 | 63-8 | 63-3 | 69.1 | 66-2 | 65-0 
Year _ : ore for 1853: 78-2 for 1854: 78-5 | 78-2 











Isolated month (mean). 1855: Jan. 63° 8. 
General mean of the seasons and of the year. 


Dec. to Febr. March to May. 
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CHANDERNAGUR, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 50! 88° 23' 46 feet. 


Monthly means deduced from observations at 8" a.m., Noon, 4° p.m. This combination makes it 
decidedly too warm, particularly for the hot and the rainy seasons, as is seen by a comparison 
with Calcutta, Barikpur, &c. In order, however, to complete the materials, I have taken it us 
I found it in Dove’s “Nichtperiodische Aenderungen der Temperaturvertheilung,” IV., Berl. 
Acad, for 1858, publ. 1859. He quotes for the original publication Annuaire de la Société 
météorol. de la France, II., p. 136. 


Approximate monthly means. 

















cee Bj “i 
| 

Months. Months. | ‘ 
\ 

January ..... |; 60-8 July... ee j 86-8 " 
February .... 68-8 August... ... S72 | 
March ...... 77-3 September... . 83-7 
April... 0... 88-2 October ..... 79-7 

May ....... 93-7! November .... 7267 
June... .... 94-2! December .... 63-7 

— a 2 




















Approximate mean of the seasons und of the year. 







Sept. to Nov. | 
| 
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Cudpra (Sérun), in Bengal. 


Latitude North. Longitude East Green. Height. 
26° 45'-5 85° 25.83 Ab. 250 feet 


1851-6, Siwpson; Fremmine, 1851-3, Means of Extremes, already calculated. 1854-6, SR; 10; 4; SS. 


Scuracintweir, “Met. Mscr.,” Vol. 14. 













































































































































| | 
| | 1851 | 1852 | 1853 
| 
| i General 
\ Months. | Mean of Mean of | ™€2?- 
: Means of the month. SR. | 4" pm. the SR. 4" pom, the 
month. 
| January 2 68-1 | 61-4 | 59-7 
, February 69-7 | 66-5 | 52-7 | 80-4 | 66-5 73-5 | 65-3 | 67. 
|, March 75 73-5 | 78-4 | 63-4 | 83-8 | 73-6 81- 76- 75-4 
! April 92 84-7 84-7 75- 96-4 86-1 95: 84- 86-4 
| May 93 87-2 80- 99.9 90-1 80-6 95-7 88 - 89-6 
June | 89%, 89-1 80- 89-7 85.2 82-5 80- 86. 
! July ' 86 83-0 82- 90-4 | 86-3 88-4 | 85-1 | 85- 
August joc 84-6 85-0 81- 86-1 83-5 86- 83.7 84-2 
i September | 83 80-7 63-0 80- 86-2 83-2 86-8 83-9 78:8 
[i s 
| October || 80 79-0 74-2) 84-5 | 79-3 81-7 | 78- 79-1 
November | 63 68-2 63-5 75-6 69-5 78-7 73- 68-5 
| December | 59 60-0 68-7 67-1 61-0 60-0 
Year | 76-6 for 1856: 76. 
fn 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year | 
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Cuenpviz Hint, near Hazaribagh, in Bengal. 


Latitude North. Longitude Hast Green. Height. 
24° Q' 85° 20° 2,815 feet 
1860, Lt.-Col. Youne, in “Selections from the Records of the Gov. of Ind. Mil. Dep.,” 1862, Vol. IIL, 
p. 176. 
Mean 
7 AM, Noon 45 P.M. irs 
1860, July 72-5 72-4 72-5 72-5 
» Aug. 70-6 78-4 71-9 71-2 
at Hazaribagh, 735 feet lower, the temperature was 
108 4h 
1860, Aug. 80-7 80-9 
Cuarrracéne, or IstamaBdn, in Bengal. 
Latitude North. Longitude East Green. Height. 
22° 20'.5 91° 44'-18 191 feet 


1851, Jan. to March, in Manuscript, April to Dec., Journ. As. Soc., 1852. 
1850-4, Ca. Evan; Wittiams; Beatson. SR.; 9" 50™; Noon; 2" 40™; 4°; 8S. 
Scniaainewrt, “Met. Mscr.,” Vol. 19. 












































1850 1851 1852 1853 1854 
fe ee [we | fe ee I) ae ® 3 
Months. 8 23 23 3 3 4 Fu A ba Es 
se. | = | Sa ]Se] sri a | Scat sre]| «» Se] sr] « | ce tees 
« |ae}es « |Ae = |@e = |e /° 
+ | sh] se ~ | 6 ~~ | 34 a | SE 
a a a = a 
January ceeeteeeeleees (65-0153.9 2 6 4 “6 
February seeefenee [eee [71-2/59.9 8 -7/69-7 4 
March senefoeeclee ee 176-6) 71-61 «D -6 9 0 
April 76-4|85-0181-3]81-7] 75.4 +7 |85-3/82-5 5 
May 79-1/86-5/82-8]80-6]---- 2.5 |88-8/85-6 0 
June 76-5|80-3|78-4 176-6] 79.2 -0 +2 1 “7 
July 80-1/84-2/82.1]78-1] 78.2 5 -4/80-9 2 
| August 79-1181-9/80-5]79- 1] 80.4 -9|82-6|/80-7 “7 
i‘ September || 79-5!92-5'81-0180-5] 80-1 »5/82-6/81-0 ‘J 
tt | 
i October 77-7/82-7(80-2]77-2] 79-0 6 (82-6]80-6 7 
November |] G8-6|77-0|72-8|72-8] 69-0, 9 |75-5)70-2 2 
i December | 59-7/69-6)64-6]67-5] 62-0 -5172-1)66-3 2 
! Year +++ 175-6 for 1853: 76-7 -0 
I 
Wiews see ce oe lee ele ae eS ag Marcel Solis ue 


























March to May. June to Aug. Year. 
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Cuundr, in Bahar. 
Latitude North. Longitude East Green. Height. 
25° 7'-5 82° 51-68 250 feet 
A, 1819: May to December; 1820: January to April. Edinb. Phil. Journ., 1821, p. 442. Four 
observations a day. 

















1819 and 1820. Mean of the month. 

January 58 July 90 

February 62, August 85", 
March 77, September 821/, 
April 84 October 793/, 
May 89 November 69%, 
June 88 December | 631, 

| _| 








Mean of the seasons and of the year. 





| Dec. to Febr. March to May. 





June to Aug. | Sept. to Nov.! | 


li 61-2 | 83-5 | 87-8 | 77-2 | 17-4 


B. 1850 to 1859. Twepprenn. Mean of extremes. Parl. San. Rep., Vol. II., p. 87. 
I preferred introducing this recent series exclusively into my general tables. 












Months. Max. Mean. | 















i Months. | 
| 


July | 79 96 








































i‘ January 54 76 65 87-5 
i February | 57 82 69-5 | August } 74 94 86 
; March | 68 93 78 September || 77 93 85 
' April | 74 | 98 | 86 — | October 72 | OL | a1-5 
' May | 80 | 102 91 November || 62 85 73-5 

June | 81 103 92 December 53 77 65 

! I 
General mean of the seasons and of the year. 
i Dec. to Febr. Sept. to Nov. | 


| 
| 
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DArnageur, in Bengal. 


Latitude North, Longitude East Green. Height. 
25° 36'-6 88° 36'-88 180 feet 


1854, Preven; Newett. Means of extremes. 
Scuvaaintweit, “Met. Mscer.,” Vol. 14. 


The temperatures for 1851 in As. Soc. Journ. seem to be not the means of the day, but warmer. 














| 
1854, Mean of the month. 
January 63 July 83/5 
February 68'/, August 81, 
March 80 September 81, 
April 87 October 80 
May | 90 November 72 
June | 801, December 66 











Mean of the seasons and of the year. 





Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
| 
| | 
| 66 86 81-8 77-8 77-8 
| 











Q7* 
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Dimpdm, in Bengal. 
Latitude North. Longitude East Green. Height. 
22° 37’-9 88° 21'-28 L.a.L.8. (30 feet) 
1852-5. Artillery lines; MarsHani; Mackinnon; Campen; Doge. SR.; 10; 4; SS.; 10. 


Scuvaaintwert, “Met. Mscr.,” Vol. 12. 































| 

1859 

| 
General 
i Months. 
( 
i 
| January | 62-0 | 69-5 | 65-7 68-1 | 65. 67-5 | 66-2 
| February | 70-5 | 79-5 | 75-0 77-5 | 74: 68-5 | 72-7 
' March 74-0 | 82-5 | 78-2 5 79-9 | 79-0 
| April hs uate -0 sees 7 (85-7) 
' May sone sone veee eee 86-0 (86-0) 
June 83-5 | 87-5 | 85-5 -6 85-1 | 85-1 
| July 80-0 | 82-5 | 81-2 5 83-6 | 82-7 
| August | 62-5 | 85-0 | 83-7 -0 82-1 | 82-8 
| September | 80-0 | 84-0 | 82-0 +3 82-7 82-9 
| October | 80-5 | 82-5 | 81-5 e | 81-2 
| November | 70-5 | 75-0 | 72-7 74-1 74-7 
| December j +--+ 2 +++: rene 68-7 | (68-7) 
j Year 79-0 











Isolated month (mean). 1851: Oct. 80-9. 
General mean of the seasons and of the year. 


\ = ~ | 2 
| Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. Year. 


69-2 | 83-6 83-5 79-6 79-0 
| 





Dént, in Bahar. 


Latitude North. Longitude East Green. Height. 

24° 55’ 84° 10’ 332 feet 
1860. Garpner. SR.; 10; 4; 8 or 10. Cale. San. Est., 1861, pp. 108 to 113. 
SR. 4" Mean. SR. 4h Mean. 
July 84 92 88 Sept. 382-6 91-2 86-9 


Aug. 82 90 86 
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Dxdka, in Bengal. 


Latitude North. Longitude East Green. Height. 
23° 42'.7 90° 20'-3P 72 feet 
1832-6. Means of the year, based on the means of SR. and 3". Taytor, “Topography of Dakka,” 
Calc. 1840, p. 16; but those of the single months not being given, I exclude them from the general 
means, They are in the respective order 74-5, 75-1, 74-7, 74-1, and 74-7. 
1851. Journ. As. Soc., 1852, deduced from extremes, as Dr. Gneew told me in 1855. 
1852-4. Green. SR.; 9°50"; Noon; 2"40™; 4%; SS.; and Min. 


ScHLAGgintTweit, “Met. Mscr.,” Vol. 17. 












































d 

3 

8 

Months. 
d 

oO 
January 67-3 Joes | cere sess 758-8] 68-2 | 63-5 69- 65-6 
February 71-0 Jee. e | veee sess 765-8] 76-1 70-9 71- 69-6 
March 82.5 Joe. e | ceee ceee 175-1] 85-5 80-3 81- 80-1 
April 84-0 |77-6] 87.9 82-7 [80-9] 89-2 85-0 83: 82-8 
May 88-2 }|80-6| 85-7 83-1 [82-5] 88-2 85-3 87-0 85-1 
June 84-2 [82-1] 85.2 83-6 }82-9| 86-2 84-5 82: 83-5 
July 86-3 ]81-0] 83-0 82-0 [82-4] 85-3 83-8 86. 82.7 
August 85-3 182-6] 84-6 83-6 [82-1] 84-4 83-2 84: 83-8 
September] 85-6 [83-2| 84.9 84-0 181-3] 83-3 82-3 84- 83-8 
October 81-9 ]|80-0] 84-0 82-0 |78-6| 83-6 81-1 82. 81-6 
November 75-7 [69-0] 76.9 72-9 170-1] 77-3 73-7 |71-9| 76. 84-1 [74-1 
December |} 69-5 ]61-8} 71.2 66-5 [62-8] 70-6 66-7 70- 67-7 
Year | 80-1 see for 1853: 78-4 for 1854: 78-4 























General mean of the seasons and of the year. 












Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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Latitude North. 
23° 36’.5 

















GROUP II: BENGAL AND BAHAR, 


Firiprur, in Bengal. 









Longitude East Green. 
89° 48'.9% 


Height. 
L.a.L.S. 


1853 and 1854. Kanacusinp. SR.; 10; 4; SS. 


Scauacintweit, “Met. Mscr.,” Vol. 18. 































































[se a a 4 
Months. manera 

Mean Mean ven 

i SR. 4” Poot. of the of the 

i month. 
January 59-4 70-5 74. 66-7 65-8 
February 64-0 78-1 75. 69-5 70-2 
March 69-9 88.9 85- 78-5 78-9 
April 78-2 89-4 85- 80-1 81.9 
May 69-4 86. 87- 79-1 78-5 

\ June 80-6 85-5 83- 81-4 82.2 
July 79-6 84-5 84. 82-8 82-4 
August 80-7 84-6 83-2 81. 82-1 

September 80-5 83.1 84. 82. 82-1 
October 77-5 83-1 82. 79-9 80-1 
November 68-7 79-6 77-9 73-5 73-8 
December | 59-8 73-4 73-6 67-9 67-2 

| Year | for 1853: 77-3 for 1854: 76:9 77-1 

[ Saal 

General mean of the seasons and of the year. 
i 
i Dec. to Febr. March to May. June to Aug. 


67-7 














78-7 


Sept. to Nov. | Year. 











AND DELTA OF THE GANGES AND BRAHMAPUTRA. P15 


GAya, in Bahar. 


Latitude North. Longitude East Green. Height. 
24° 49' 85° 0° 280 feet 
1852-4, Draper. 1851-3. SR.; 9; 50; 12; 2; 4; SS.; Minimum. 
1854. SR; 10; 4; 10. 


Values for 1851 are also given in the As. Soc. Journ., 1852; but they are in many months 4° to 
5° too warm, evidently since the mean of all the observations presented was indiscriminately taken. 


Scuiacintweir, “Met. Mser.,” Vol. 13. 

















1851 1852 
{ 
Months. General 
Mean Mean Mean mean. 
SR. {4" p.a.| of the | SR. [4% p.u.] of the SR. |4" p.a.| of the 
month. month, month. 








54-5] 72-7) 63-6 63.4 
58-8) 74-0 | 66-4 70-2 


Jan. 54-1 
Iebr. 60-4} 74-5) 67-45 
8 




















March ||70. -| (75-8) 78.2 
April [67-7] 97-5] 82-6 77-1] 92-0] 84-55 | 86-5 
May |ls7-4/101-8] 94-6 86-5} 95-9] 91-2 | 91-9 
June |is7.5| 95-7] 91-6 79-2191-6| 85-4 | 89-5 
July |isz-1] 88.6] 85.85 81-2190-0) 85-6 | 84-5 
Aug. 83-3] 89-6] 96-45 79-7| 89:9 | 84.8 | 85-2 
Sept. [31-6] 87-9] 84-75 [83-2| 83. BOB te dew | terse all omer 80-0, 86-5 | 83-25 | 84-6 
Oct. 77-1] 86-0] 81-55 77-8| 87-1 | 82-45] 81-1 
Nov. 65-9] 75-2] 70-55 |----| .... fees. 65-7| 76-8 | 71-25 | 71-9 
Dec. f----] »--- | (65-2) 59-1] 72-6/65-85] 65-5 | 
| Year wears Ea Pt eee MN gig ede 79-4 


























General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 






66-4 






216 GROUP Il: BENGAL AND BAHAR, 


Hazarrpdeu, in Bengal. 


Latitude North. Longitude East Green. Height. 
24° 0'-0 ‘85° 20'.9 1,750 feet 
1851. Journ. As. Soc., 1852. : 
1850-5. Native Doctor; means based on extremes. 
ScHLAGINTWEIT, “Met. Mscr.,” Vol. 11. 
1858-60. Means of observations in the regimental hospital; but as Dr. CampBELL says: “they cannot be 


considered of any great statistical value.” Parl. San. Rep., Vol. IL, p. 68. A comparison with 
the observations I received in detail for 1850-5 showed them to be in general considerably too warm. 





























































































Mean of the months. Mean of the months. 
Months. General Months. General 
mean. mean. 
1850. 1851. 1854. 
January July 81-9 | 77-9 | (82-0) 80-6 
February August 79-1 | 77:4 | 77-7 77-5 
March September 75-9 | 76- 76-0 
April 79-1 October 71-0 73. 72-9 
May 86-5 November || 66-4 | 68-0 | 66-1 66-8 
June 80-9 December 62-9 | 62. 62-0 
Year 73+2 734 
Isolated months (means), 1852: Jan. 58:1; Febr. 70°0. 1855: Jan. 58°7. 
General mean of the seasons and of the year. 
| = ae a 
| 








“| es | : : 
Dec. to Febr. March to May. June to Aug. Sept. to Noy. 


62-4 | 79-6 79-6 | 71-9 | 73-4 
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Hueu, in Bengal. 
Latitude North. Longitude East Green. Height. 
22° 53/.4 88° 23'-18 L.a.L.8. (30 feet) 


1851. Also in Journ. As. Soc. for 1852, but here I corrected the means for hours of observation. 
1854 and 1855. Haruur. SR.; 9%; 10; N.; 3; 3%; 4; SS.; 10. 
Scaaaintwett, “Met. Mscr.,” Vol. 12. 
The observations in general were not made very regularly at the hours indicated. 






















General 
Mean 


SR. |4" p.m] of the 
month. 


Months. || Mean of mean. 


month. 


General 
Mean of} mean. | Months. 
SR. 4” pom, the 





Jan. 0 July 81- 81-6] 80-5] 80-7 
Febr. -0 Aug. 82. 9 
March 4 Sept. | 82- +5) 
April 85-0 (80-0) 
May 87-0 72-20 
June 84-3 7164-6 | 




















Isolated month (mean). 1855: Jan. 60°8. 
General mean of the seasons and of the year. 











Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 








Jamina Pat, in the Sirgujah Highlands, Bahar. 


Latitude North. Longitude East Green. Height. 
25° 0! 83° 15! 3,200 feet ! 
1856. Min., 2. Suerwity. Calcutta Sanitary Establishments, p. 74. 












Months. Min. | ab pin. | Mean. 


\ March 66 80 73 
| April 73 87 80 
| 


1 add the following means from Nagpur in Berar, height 935 feet, for comparison: 
March: 84-3 April: 93 May: 96-3 June: 86-0 
' The highest points of the Table-Land reach 3,700 feet. 


218 GROUP II: BENGAL AND BAHAR, 


Jessén, in Bengal. 


Latitude North. Longitude East Green. Height. 
23° 9'.0 89° 7-18 L.a.L.S. 


1852-5. PatMER. 1852 and 1853: SR.; 9"50™; 4; Noon; 240 ; 4; SS.—1854 and 1855: 
SR.; 10; 4; 10. 


ScuLaagintweit, “Met. Mscr.,” Vol. 18. 











1852 1853 1854 
Months. General 
Mean Mean Mean mean. 
SR. 45 pw. | of the SR. 4" pin. | of the SR. 4" pow. | of the 
month. month. month. 
January aes tours. || hea tnt Tita Mee 58-1 69-5 | 63-8 162-0. 
February 61-8 79-5 70.65 67-2 17-6 72.4 65-5 75-8 70-65 | 71-2 
March 71-3 82-2 | 76-75 | 73:0 86:9 | 79-95 | 73.2 85.2 | 79.2 78-6 
April | 77-5 90-8 | 84.15 | 79-7 89-5 | 84-6 see see Lae eee 84-4 
May 80-4 89-2 | 84-8 eee pahern > teen as Shara Savoia, || hoa woes (84-8) 
June | 82.4 86-7 | 84-55 | 80-4 86-1 | 83-25 | 79-8 84-7 | 82-25 | 83-35 
July | 80-5 | 85-5 | 83-0 } 80-0 | 84-5 | 82-25 | 83-2 | 88-7 | 85-95 | 83-7 
August 82-3 85-8 83-05 80-7 84-4 82.55 83-7 86-8 85.25 | 83 
September | 83.2 85-5 84.35 81-0 84-3 82-65 82.2 86-9 84-55 | 83-85 
October 83-9 | 86-5 | 85-2 Poveee Joveee foveeee Poveee Joveee foresee (85-2) 
November | 76-0 81-5 78-75 68-0 78-5 73-25 69-5 17 73°3 75-1 
December soatane weanes | |b wenaeats awa Sepsacee Ly tases eats 60-5 69.2 64-85 (64 85) 
Year fF fewer Pf ieee Pf te ee 78-4 

















Isolated month (mean). 1855: Jan. 60°3, also included in the general mean. 


General mean of the seasons and of the year. 












. | 
1 
? Dec. to Febr. March to May. June to Aug. | Sept. to Nov. | 
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Kacuér, or Sincuar, in Bengal. 


Latitude North. Longitude East Green. Height. 
24° 48.7 92° 43'.98 L.a.L.S. 


1851-4. Roure. SR.; 10; 4; SS. 


Scatagintweit, “Met. Mscr..” Vol. 17. 


1851 1852 





Months. 
SR. |4" pn. 





nm 
x 
a 
n 
& 
Mean of 
the month 
Mean of 
the month. 
Mean of 
the month. 


Mean of 
the month. 





January 52-0| 72-0} 62-0] 54-2| 72-4| 63-3] 52-7| 69-4/ 61-0] 56-4] 74-6 | 65-5 | 62-95 
February || 53-0] 80-0] 66-5 |58-4| 79-9] 69-1) 54-5 | 76-3 | 65-4] 57-3) 73-9 | 65.6 66-65 
March 65-2] 83-1] 74-1] 64-8/| 78-3; 71-5 | 63-2) 83-6! 73.4} 66-2) 83-4 | 74-8 [73-45 











April 70-9] 82-1] 76-5]69-3;S85-5| 77-4] 71-4 | 86-3 | 78-8] 68-5| 80-7 | 74-6 | 76-8 
May 75-1|85-9]80-5175-1, 85-6 | 80-3 | 74-7 | 85-4 | 80-0] 75-9 | 90-2 | 83-0 | 80-95 
June 79-1/86-4| 82-7] 77-5) 85-9] 81-7 | 78-3 | 86-3 | 82-3 | 78-2] 86 82.1 ]82-2 
July 78-2/86-4|82-3]74-7/ 85-0) 79-8] 79-6 | 88-4 | 84-0 | 78-6 | 88-2 | 83-4 }82-4 
August 78-8|89-5| 84-1] 77-6) 88-6| 83-1] 79-1} 84-7/81-9]| 78-6 | 86-3 | 82.4 182.9 
September || 78-1] 88-5 | 83-3] 78-4/87-5|82-9]77-G| 83-7 | 80-6] 77-2 | 88-8 | 83-0 [82-45 








October 74- 
November | 66- 
December | 58- 


aye oO 
CO 
bw 
No 
~ 
_ 
a 
Oo 
a 
~ 
~ 
oo 
a 
oO 
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a 
_ 
nw 
~l 
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Year for 1851: 76-0 for 1852: 75-2 for 1853: 75.2 for 1854: 76-1 175-6 




















General mean of the season and of the year. 









Dec. to Febr. March to May. June to Aug. 





Sept. to Nov. | 








220 GROUP II: BENGAL AND BAHAR, 


KisuAnrun or Dordnpa, in Bengal. 


Latitude North. Longitude East Green. Height. 
23° 28' 85° 20! Ab. 200 feet. 


' 1852 and 1853. BrouGuam. Approximate means, deduced from extremes. 


ScunacintTWeEIT, ‘Met. Mscr.,” Vol. 11. 





























































1852. 1853. 1852. 1853. 

Months. ee Months. ae 
Mean of the month. ; Mean of the month. . 
January 60-7 59-6 60-15 July 78-15 
February 73-0 71-3 72°15 August 78-95 

March 75-1 82-5 78-8 September 78-7 
April |) 84-5 | 87-0 | 85-75 October 76-85 
May | 86-5 90.8 88-65 November 70-35 

June 80-6 85-8 83-2 December 63-0 

Year 76-2 

Mean of the seasons and of the year. 
| Dec. to Febr. March to May. June to Aug. Sept. to Noy. Year, 
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MaimAnesincu, in Bengal. 


Latitude North. ’ Longitude East Green. Height. 
24° 44'-8 90° 20'.98 L.a.L.s. 
1851. Journ. As. Soc., 1852; for Febr. I also had the Manuscript details. 
1852-4. Exron. SR.; 10; 4; SS. and SR.; 10; 12; 2" 40,4; SS. and Min. 


Scunaaintweit, “Met. Mecr.,” Vol. 18. 









































— 1851 
General 
Months. Mean of mean. 
the 
Jan. || 62-0 62-45 
Febr. | 64-7* 65°95 | 
March | 75-1 75-8 || 
April || 77-3 74.45 
May 82-8 83-8 
June 82-3 82-3 
July | 84-5 83-5 
Aug. 82-9 
Sept. 82-0 
Oct. 81-7 81-3 
Nov. 74-5 72.7 
Dec. 67-3 65.55 
Year | ---- for 1852: 75- for 1853: 77.2 for 1854: 76- 76-0 








*TIsolated month (mean). 1851: Febr. 63:5 (from our original details). 


General mean of the seasons and of the year. 





| Dec. to Febr. March to May. 





June to Aug. Sept. to Nov. Year. | 


| ee 


999 GROUP II: BENGAL AND BAHAR, 
Mipwapur, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 24'-3 87° 17'-9% L.a.L.8. 


1854. Isolated months, Panrripar. SR.; 10; 4; 10. The means for the year 1851 of the As. 
Journ. were left out, being much too hot. 





1854 





Months. Months. 













































February July 
| March August 78-1 
June September 
Moneuir, in Bengal. 
Latitude North. Longitude East Green. Height. 
25° 27'.4 86° 40-24 200 feet 
1851 
Months. Mean of the Months. Mean of the Months. Mean of the 










month. 








month. month. 































January.....|) 65% | May....... September ... 
February .... 68 | June ......) 90 | October..... 801/, 
| March .....f| 76% | July....... November... . 70% 
| April ......{/ 84%, | August..... December... . tee 
General mean of the seasons and of the year. 
| . | . 
Dec. to Febr. | March to May. June to Aug. Sept. to Nov. Year. 





| 
ee 
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MursHEDABAD, in Bengal. 


Latitude North. Longitude East Green. Height. 
24° 11-8 88° 9-98 L.aL.S. 


1851. Journ. As. Soc. for 1852. 
1852. Kran. Means from SR. and 4. 


Scuvaaintweit, “Met. Mscr.,” Vol. 11. 











1851 | 1852 





1853 | 1854 


Months General mean. 


Mean of the month. 


January 
February 
March 


April 
May 
June 


July 
August 
September 


October 
November 
December 





Year 























Isolated month (mean). 1855: Jan. 64. 


General mean of the seasons and of the year. 










March to May. 








June to Aug. Sept. to Nov. Year. 





Dec. to Febr. 


224 GROUP II: BENGAL AND BAHAR, 


Noako.u, in Bengal. 


Latitude North. Longitude East Green. Height. 
22° 45'.5 90° 57'-88 L.a.L.8. 
1853 and 1854. Davis. Approximate means, from SR. and 45, but not quite regularly observed. 


ScuLaaintweit, “Met. Mscr.,” Vol. 18. 


1854. Mean of the month. 








January ....... 65-6 July... c ee e 83-2 
February ...... 70-1 August........ - 81-6 
March ........ 78-8 September...... 82-3 
April......... 80-4 October ....... 80-7 
May. as eee 84-9 November ...... 75-0 
Jume......... 82-3 December ...... 67-8 

Year . 77-7 








Isolated months (means). 1853: Nov. 75:2; Dec. 67:3. 


Mean of the seasons and of the year. 
























March to May. 





Jane to Aug. Sept. to Nov. 
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Pisna, in Bengal. 


Latitude North. Longitude East Green. Height. 
24° 1’ 89° 12’ L.a.L.8. 


1851. Journ. As. Soc., 1852, the results seem to be the means of the extremes. 
1851-4. Wintiam Exuuis. SR.; 10; 4; SS. 
Scutaaintweit, “Met. Mser.,” Vol. 18. 






































1851 1952 1853 - 1854 F 

a 

Mean of Mean of Mean of Mean of z 

Months. the sR. | 4" pia. the SR. | 44 pom. the 4” pom. the 5 

month. month. month. month. 5 

( 

| January | 70-3 | 54 | 70 62-0 | 56 | 69 62-5 | 58 74 66-0 | 65-2 
February 74-0 |. 62 81 71-5 63 83 73-0 tee teas sae 72°8 
March 80-7 68 81 74-5 71 92 81-5 tee tee tees 78-9 
| April ga-2 | 74 | 90 | 82-0 | 78 | 93. | 85-5 |.---] .--. | ee [83-9 
|| May 87-5 77 89-7 | 83-3 81 93 87-0 78 89 83-5 85-3 
| June 84-0 | -- |---| s+) | 81 | 88 | 84-5 | 80 | 85 | 82-5 [83.7 
| July 82-8 a tee sees 83 90 86-5 | 82 91 86-5 | 85-3 
August 85.2 81 87 84-0 80 85 82-5 [82-5] 86-5] 84-5 | 84-1 
September || 85-4 | 81 87 84-0 79 85 82-0 | 83-1] 87-7] 85-4 | 84-2 
October 81-6 77 85 81-0 73 79 76-0 | 79-5 
November || 73-0 62 78 70-0 o- oa tee 69 76 72-5 | 71-8 
December 66-0 58 73 65-5 58 72 65:0 | 62 73 67-5 166-0 
Year 79-6 78-4 

















Isolated months (means). 1851: Jan. 68°2; Febr. 73; March 80, excluded from the mean, the manuscripts I obtained 
not being complete. 


General mean of the seasons and of the year. 








| Dec, to Febr. March lo May. June to Aug. Sept. to Nov. Year. 
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ParisnAtH Prax, in Bahar. 


Latitude North. Longitude East Green. Height. 
23° 57’.8 86° 6-98 4,496 feet (highest point) 


June 1860 to May 1861: SR.; 9; Noon; SS. Observations made in connection with the erection 
of a Sanitarium. The means taken there from all the four hours are naturally too warm; I 
recalculated the means from the approximate extremes and I have added, to complete the 
yearly period, an estimated value for September, from analogy with the curves of neighbouring 
stations. Records of the Gov. Beng., XXXVIII., “Papers relating to a Sanitarium upon Mount 
Parisnath.” They contain also many valuable ethnographical and historical details. 
















| 1860-61. 
Months. 
January July 
February 52-0 56-0 August 67-9 71-1 69-5 
March 62-1 68-3 September || (66) (70) (68-0) 
| April | 72-8 79+] October | 64-0 69-0 66-5 
May 72-7 75-6 November 60-0 64-0 62-0 
June t 71-0 72-5 December 52-9 57-9 5D+4 
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Pkrnga, in Bengal. 


Latitude North. Longitude East Green. Height. 
25° 48.0 87° 29'.68 L.aL.S. 
1850. Srraue. Means from Extremes. 


Scnuacintweit, “Met. Mecr.,” Vol. 14. 


1851. Journal As. Soc., 1852. Means; but, from comparisons made by my Assistant, Lt. Apams, 
a correction of — 1° Fahr. had to be applied. 


















1850 


General means. 








Mean of the month. Mean of the month. 











for 1851: 76-9 


Mean of the seasons and of the year. 








Dec. to Febr. March to May. 





June to Aug. Sept. to Nov. | Year. 
ee 
| 


64-0 30-3 | 85-2 78-2 76-9 











29 * 


228 GROUP Il: BENGAL AND BAHAR, 


Pdtwa and Ddrnapor, in Bengal. 


Patna: Latitude North. Longitude East Green. Height. 
25° 37'.2 85° 7-58 170 feet 
1850 to 1851 and isolated months 1852 to 1853. Tayzor, in Dainapur. SR.; 9" 50™; 12; 2 40™; 44; 
8S.; Min. 
1853 and 1854. Kwort, in Patna. Means deduced from SR. and 4. 
; Scuitagintweir, “Met. Mscr.,” Vol. 13. 








1850 to 1851 1853 1854 





General 
Mean of } Mean of | Mean of | Mean of 

Months. mean. 

ar SR. | 4" em. | the 





January 








February | 57-2 | 66-5 | 61-8 
March 64-4 82-7 73-5 
April | 72-6 | 92-8 | 82.7 
May i; 80-2 | 99-6 | 89-9 
June , 81-3 | 91-2 | 86-2 
July | 81-1 | 90-5 | 85-8 
August | 82-7 | 88-4 | 85-5 
September | 80-5 85-6 83-0 
October | 78-1 | 83-2 | 80-6 
November || 65-2 74-0 69-6 








December || 53-1 68-1 60-6 


Year for 1850 to 51: 76-7 




















DAryarun: Isolated months (means), not quite complete, remained excluded. 1852: Jan. 7°3; Febr. 67:4. 
1853: Jan. 61-2; Febr. 69:1; March 80:0. 


General mean of the seasons and of the year. 


| Dec. to Febr. March to May. June to Aug. Sept. to Nov, Year. 
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Rdmpur Boyan, in Bengal. 
Latitude North. Longitude East Green. Height. 
24° 21'-8 88° 34'-38 56 feet 
1851-5. Bzrprorp. SR.; 10; 4; SS. 
Scuiacintwett, “Met. Mser.,” Vol. 14. 


Compare also Dr. BepForp’s “Memoir on the Meteorology of Rampur Boleah,” Journal As. Soc., 1852, 


































p. 593. 
B 
Months. Mean Mean Mean z 
SR. |4" p.u.] of the 4¢p.m.| ofthe | SR. |4" pm.) of the | 4 
month. month. o 
January 64-8 
February 69-7 
March 77.2 
April 82-5 
May 85-8 | 
June 83-5 
July 83-8 
August 83- 
September 83- 
October 81-1 
November Pgeac| a tastl a eee 71-5 
Year 77-8 





























Tsolated month (mean). 1855: Jan. 61:5. 
General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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RAnepur, in Bengal. 


Latitude North. Longitude East Green. Height. 
25° 42'.8 89° 11'.4 72 feet 


1851. Journal As. Soc., 1852. Mean of extremes. 
1852-5. WauTer. SR.; 9° 50™; Noon; 2 40™; 45; SS. 


Scuuagintwert, “Met. Mser.,” Vol. 15. 























General 

Months. Mean | mean. 

of the 

month. 
| January 61-5 
February 67-5 
March 75-1 
April 81-8 
May 82-3 
June 81-3 
July 83-0 
August | 83-0 
September: 83-4 
| October 80-3 
November | 74-8 
December | 69-2 
| Year 76-8 
































Isolated month (mean). 1855: Jan. 59°7, included in the mean. 


Mean of the seasons and of the year. 








March to May. | June to Aug. Sept. to Nov. Year. 
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RanigAns, in Bengal. 


Latitude North. Longitude East Green. Height. 
23° 35! 87° 7' 319 feet 
May 1857: Lt. Apams. Hourly observations for defining the daily period; compare Chap. IV. 
June 1860 to May 1861: SR.; 10; 4; 10. From February 1861: SR.; 9; 3; 10, also Noon and 
SS. instead of 3 and 10. The station had been erected there for providing materials for comparison 
with the temperature on Parisnaéth. I have recalculated the means, a correction being applied 
for the hour. Records of the Gov. Beng., XXXVI. 








1860-1861. 










3 (and 4). | Mean. 







February .... . . -6 | August ..... 


March...... 69- 93-5 | 81-5 September ... | 79-1 91 85-0 
April ...... 78-6 103-4 | 91-0 October ..... 73°8 84 78-9 
May....... 80-8 96-4 | 88-6 November. ... | 67 75 71-0 
June....... 82-8 89-0 | 85-9 December... . | 57-3 73 65-1 





























Isolated month (mean). 1857: May 89:4. 
Mean of the seasons and of the year. 























1 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. 





| 
Year. 
| 
RuorascArg, in Bahar. 
Latitude North. Longitude East Green. Height. 
24° 38' 83° 50’ 1,489 feet. 
1860. CHAnprr PArrix. SR.; 10; 4; 10. Calcutta Sanitary Establ., 1861, p. 100. 





1860 











Month. 


aie gown a : September | 83-8 | 86-1 | 84-9 














Comparative observations at the Rhotasgirh Hill and at Déri (q.v.) had given a decrease of 
temperature with height of about 300 feet corresponding to 1° Fahr.; though in analogy with the 
decrease in general in those latitudes, the absolute difference is too small to be taken into con- 
sideration as in any way important enough for sanitary purposes. 


, 


/ 
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SinHET, in Bengal. 
Latitude North. Longitude East Green. Height. 
24° 53'-0 91° 47-18 L.a.L.S. 


1851-5. ANDREWS, Srtver, Norvau. SR.; 10; 4; SS. 


ScuLacintweEit, “Met. Mscr.,” Vol. 17. 
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| General 
Mean Mean mean. 
of the sR. |4" pm. 
month. | 

January 63-6 | 71-4 | 67-5 | 59-2 | 68-9 | 64-0 | 59-8 | 66-4 | 63-1 73-5 | 68-4 |] 59-3 | 69-4 | 64-3 | 65-5 
February- || 65-9 | 72-2 | 69-0 | 65-1 | 78-6 | 71-8 | 65-3 | 76-0 | 70-6 74-0 | 69-4 | 64-3 | 73-3 | GS-8 | 69-9 
March 71-8 | 80-1 | 75-9 | 63-7 | 75-2 | 69-4 | 72-9 | 84-3 | 78-6 1 81-3 | 76-4 ] 70-2 | 78-8 | 74-5 | 75-0 
April 74-3 | 79-9 | 77-1 |] 71-1 | 83-9 | 77-5 7 77-1 | 83-6 | 80-3 | 72 78-5 | 75-5 | 73-9 | 79-2 | 76-5] 77-4 
May 78-4 | 82-6 | 80-5 | 77-0 | 88-1 | 82-5 | 77-3 | 84-1 | 80-7 | 78 84-5 | 81-6 | 78-4 | 81-8 | 80-1] 81-1 
June 75-8 | 82-9 | 79-3 | 79-9 | 82-5 | 81-2 | 79-4 | 83-4 | 81-4] 78 81-7 | 80-2 | 79-4 | 82-0 | 80-7 | 80-6 
July 80-1 | 84-4 | 82-2 | 78-7 | 79-8 | 79.2 |] 80-6 | 85-8 | 83-2 | 80 84-5 | 82-5 | 82-1 | 65-5 | 83-S | $2-2 
August 80-8 | 83-6 | 82-2 | 81-3 | 84-6 | 82-9 | 79-2 | 81-6 | 80-4 | 80 83-1 |} 81-7 | 80-3 | 83-2 | 81-7 | 81-8 
September || 81-2 | 84-2 | 82-7 | 81-3 | 83-0 | 82-1 | 78-3 | 81-3 | 79-8 | 81 85-0 | 83-3 see 82-0 
October 77-8 | 82-3 | 80-0 | 75-0 | 78-8 | 76-9 | 77-9 | 82-7 | 80-3 | 78- 80-9 | 79-4 79-1 
November || 67-8 | 79-1 | 73-4 | 62-9 | 70-6 | 66-7 | 66-9 | 73-1 | 70-0 | 69 78-1 | 73-8 71-0 
December || 63-2 | 73-1 | 68-1 | 64-7 | 71-3 | 68-0 | 65-0 | 71-9 | 68-4 | 65 74-2 | 69-7 68-5 
Year 1851: 76-5 for 1852: 75-2 6-4 for 1854: 76-8 76-2 

i Stabe Bo et ee te, Oa pM Soll es ae | 

General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. : 
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Tirpera, in Bengal. 
Latitude North. Longitude Kast Green. Height. 
23° 27'-5 91° 2.38 LoaL.s. 
1851. Journal As. Soc., 1852. 
1852-4. Wrutiams; Skinner; Duke. SR.; 10; 4; SS. 
Scuiagintweir, “Met. Mser.,” Vol. 19. 
1851 1853 1854 
Months. Mean of Mean Mean aon 
the SR. |45 p.m.| of the] SR. | 4" p.m.] of the 
month. month. ~ | month. 
January 69-2 3 61-6 70- 58-4 | 71-9 | 65: 64-7 
February || 71-4 8 67-9 76-3 |G8-1 ] 60-7 | 71-8 | 66-2 | 68-4 
March 77-0 ‘0 71-1 85-4 177-8 | 74-1 | 78-9 | 76-5 | 75-6 
April | 82-1 3 80-8 87-1 |82-5 | 75-8 | 82-4 | 79-1] &1-1 
May 83-3 8 78-1 86-5 | 83-2 | 78-8 | 88-0 | 83-4 | 82-0 
June 80-6 -9 81-1 86-1 |82-9 | 78-5 | 84-4 | 81-4] 81-5 
July 81-5 “9 79-1 85-6 |82:9 | 79-9 | 85-7 | 82-8 |] 81-6 
August 82-2 “7 81-8 85-1 | 82-1 ] 78-1 | 84-3 ] 81-2 } 81-8 
September |} 81-2 “5 81-3 82-8 |80-6 | 78-9 | 85-7 | 82:3} 81-3 
October 78-4 | 77-4 | 81-7 | 79-5 87-2 | 82-0 1 75-9 | 85-7 | 80-8 | 80-2 
November 72:7 67-5 | 74-3 | 70-9 78-1 |72-5 | 68-1 | 77-7 | 72-9 | 72-2 
December || 66-1 | 59-6! 72-1 | 65-8 70-6 165-3 |(60-0)1(72-0)| 66-0 | 65-8 
Year 77-1 for 1852: 74-9 for 1853: 76-9 for 1854: 74-8 | 76-3 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. 
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Trratt, or Mozarrerrtr, in Bengal. 
Latitude North. Longitude East Green. Height. 
26° 7'.3 85° 22'.85 255 feet. 
1833-6. DasHwoop, Journal As. Soc., III., p. 80. Daily extremes. 
1851. Journal As. Soc., 1852.1 
1850, and 1852-4, Kinsey; Sumpson. Means, probably 


ScuLaguvrweit, “Met. Mscr.,” Vol. 14. 


SR. and 4 
oe Oa we 


1835 1836 | 1850 | 1851 | 1852 General 
mean. 


Months. 


Means of the month. 

















January 4 : ; Spb 60- 
February a7 . ; 1S 64. 
March ? : ; ae 14. 
April : : 2 : 83. 
| May ‘ : 7 4 90- 
June : 86-1. 0 whgeh : 87. 
| July ; 2 . oe 3 84. 
August “5 “J : sens i 85- 
September . ; % Paves : 83-5 
October 81-5 79-6 73-4 tee 81-6 79-0 78-5 79-5 80-3 79-2 
November 73-8 65-7 63-0 tee 72-4 68-0 68-8 71-9 71-1 69-6 
December 61-6 62-1 57-4 tee 62-4 61-2 59-1 63-5 61-0 
Year | 78-0 76-7 72-6 tae tee 76-9 75-8 tees tee 75-7 
ba? 








Isolated month (mean). 1855: Jan. 59°9, not included in the mean, incomplete. 


General mean of the seasons and of the year. 











Dec. to Febr. | March to May. June to Aug. Sept. to Nov. Year. 











‘In Perermann’s Mittheilungen, 1864, No. X, p. 388, I find quoted a Report presented by Dr. THzopon Dura, 
from Monghir, to the Hungarian Academy: “Die geographischen und climatischen Verhiltniase des Ganges Delta” 
(On the Geology and Climate of the Delta of the Ganges). I had not had an opportunity of obtaining it before. 


GROUP III: HINDOSTAN, 
THE UPPER GANGETIC PLAIN. 


Agra. Ghazipur. Mirzapur. 
Aligarh. Gorakhpur. Mozafarpur. 
Allahabad. Javanpur. Muradabad. 
Azimgarh. Kalsi. Panipat. 
Baréli. Kanhpur Saharanpur. 
Benares. Laknau. Sarauli. 
Bijnir. Mainputri. Shahjehinpur. 
Déhii. Mathra. Sitapur. 
tava. Mirath. Sultanpur. 
Fatigarh. 


Hindostan, the broad depression between Bandelkhénd and the Himalaya, as far 
up as Aligdrh only 750 feet in height, allows one particularly well to study Indian climate 
for territories in the interior at some distance from the seas on either side, when 
elevation does not interfere with the effects produced by the geographical position. 

In its description I am assisted (besides the aid afforded by the numerous 
meteorological registers) by our routes from the countries north of the Himalaya to 
the southern parts of India repeatedly leading through the provinces of Hindostan.' 

During the cool season, beginning in November and continuing till nearly the 
end of February, the climate of these parts of India is very agreeable: for weeks it 
might be said not to differ materially from the climate of Algiers, Egypt, or even the 
Ionian Islands, were it not that the power of insolation, when leaving the protection 


of shade, sufficiently reminds one of a lower latitude. 


' For details of the routes, including those of the assistants Lt. Apams and Mr. Monrrino, see Vol. L, pp. 11 to 43. 


30* 
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With the exception of a few days of rain preceded by cloudy weather, the air 
is dry. In 1855 the rain set in as early as December, which is the usual time for 
these hibernal showers and thunderstorms; sometimes they are deferred till January 
or even February;' when they are passed the sky is almost free from clouds in any 
form, and the morning fogs and vapours of Bengal and Assim are unknown along 
the shores of the Ganges and Jéimna. The nights are cool; just before sunrise a light 
breeze springs up from the west, and sweeping over a well-bedewed surface, it makes 
the air rather chilly. The artificial formation of ice in vessels protected (by being 
put into little ditches) from too free a contact with the wind succeeds very well in 
January and February.’ Also natural shallow pools of water in sheltered situations 
are covered occasionally with thin films of ice, and hoar frost is found deposited. In 
the morning and evening fires are generally required in the houses. 

This is the most healthy season of the year. The diseases are of an inflammatory 
nature, and fevers are easily removed. Hepatic disease, however, with a strong tendency 


to abscess is common during this season. 


The hot season begins in March and lasts till June, but the early morning 
occasionally remains pleasant and cool till the middle of May. In March rain and sensible 
depression of temperature may take place; so it was from the 12th of March 1855, 
and 10 to 12 days of very variable weather followed, unpleasant stormy mornings 
alternating with cloudy days, close and heavy, since a few hours’ break in the clouds 
was sufficient to be strongly felt by the insolation it allowed. 

Also in the latter part of April 1855 the rain began again in unusual quan- 
tity from Calcutta up to Laknaéu, and all the Indian papers then were rearly to call 


4 


it the “most extraordinary weather that we ever remember to have seen,” though a 
more detailed inspection of the registers shows it to be rain, but not quite so unusual 
ax it might appear at first by the contrast it presents. 

In April, or even sometimes about the middle of March, the hot westerly winds, 
descending the valley, set in. They at first begin about noon, later they gradually spring 
up at more early hours and occasionally continue to blow all night; but most generally 

1 So it waa in 1865, heat and dryness then was felt very heavily; from Bendres to Gorakhpur there was some 
fear of a famine. 


? The ice is most rapidly collected, thrown into pits mixed with straw, which are only opened at the beginning 
of the hot season, and which sometimes, when carefully managed, last a considerable time. 
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they abate very regularly towards evening, at least on the surface of the earth, the begining 
of a calm nearly coinciding with the setting of the sun. Very frequently they carry with 
them great quantities of dust, which often conceal the sun for hours as perfectly as the 
heaviest watery clouds would do, and if they allow the sun to penetrate them its light 
is modified in a very peculiar manner." 

Occasionally there are also days in this season when an easterly wind blows. 
Then the air is rapidly freed from dust, but it is charged with atmospheric moisture 
even increasing to hazy vapour. The heat as measured by the thermometer is lessened, 
but it is more oppressive, since the dampness interferes with the evaporation of the 
body; also the tattis, or wetted screens, are then of scarcely any use, on account of 
the great humidity in the atmosphere. 

The more frequent the changes in the direction of the winds, the more dense | 
found the haze to become, which then every evening covered all the sky, deepen- 
ing towards the horizon. The calm which intervenes between these changes some- 
times occasions an almost insupportable sensation of stifling heat, but such inter- 
ruptions of the hot winds are more frequent in the lower parts than when approach- 
ing the Panjib. 

Also in these regions rotatory squalls, analogous to the typhoons of the Indian 
ocean, not unfrequently come down from the north-west; though their violence 
as well as their direction is the same as that of the north-westers which I described 
as taking place in the eastern provinces in the cool season, they differ essentially by 
the comparatively little amount of rain, and by the immense quantity of dust they 
carry with them. They are not limited to any particular hour of the day; the dust may 
be mingled with large drops of rain occasionally in considerable abundance; but very 
frequently too these storms, then called dry north-westers, are without any actual fall 
of rain, and only dust is whirled about, glittering occasionally like millions of little 
specks in a hazy sunlight. Even the strong forms of hot winds cause a change in 
the atmosphere for the better; Agra thus had, May 11 1855, a squall accompanied 
by hot wind ending in a dust-storm attended by thunder, which was followed by a 


depression of temperature during the calm night beneficial enough for this season; 


' The details about the hot winds will be found in Vol. V.; there the currents of the atmosphere are compared 
and examined, and the modification of the colour of the solar light will be treated in connection with analogous 
optical phenomena, 
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also by such dry north-westers without rain the moisture is always increased, the 
temperature reduced, and a most welcome interruption of the uniformity of the hot 
season is produced. 

If now, again, we think of the countries where climate differs so little from 
that of India in the cool season, the heat of India will be the more surprising. 
In Cairo, where Dr. ReyHer, in 1857, made very careful observations for me in 
May and a part of June, the mean temperature was 75:9° Fahr.: in Agra the mean 
for June is 94°8° Fahr. 

Though extremely relaxing, this season is not generally unhealthy; many who 
have suffered severely from rheumatism, remittent fever, and spleen, enjoy better health 


than during any other period of the year. Digestion is also generally little inter- 


fered with. 


The setting-in of the rainy season with the south-west monsun takes place 
about the end of May, in the lower parts middle of May; this first period of the 
rains, called the chéta bdrsdt, or lesser rains, is, however, very irregular in occurrence 
and duration, and is limited to the lower parts of Hindostan; the regular rains begin 
middle of June; 1855 no rain had fallen at Déhli the 20 of June; the heat, so 
materially increased by the insolation of the ground, becomes the more intense the 
more the hot season is prolonged; in the parts approaching the Panjab it is not 
unusual to see the hot season continued till end of June, and a great portion of 
my stations of Hindostan have the mean of June warmer than May; but July is cooler 
throughout. The end of the regular rains coincides with the beginning of September, 
occasionally they last till October, even at times including all this month. 

The beginning of the precipitation is violent, 8 to 9 inches falling within 
the first 48 hours, accompanied by a high wind; it produces a very refreshing change 
of the atmosphere, but the insolation, even when mitigated by a hazy state of the air, 
is still very powerful for many an hour of the days next following. 

So very great and sudden is the alteration coinciding with the full setting-in of 
the rains, that all over India, now even high up in the north-west, the years are 
counted by rainy seasons, by varshas or bdsas;' in fact bdsas has become used for “year.” 
And strange, too, it is to see, that it was not the same throughout in Arian literature. 


' For details about Indian seasons, see p. 115. 
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Those parts of the Vedas which we must consider the older we find counting by 
himas, or winters: those, however, to which, from their contents, must be assigned a 
more recent date, count by shardds, or autumns (properly meant for the time from 
August to November, now limited about to September and October); an alteration in 
terminology evidently coinciding with the progress of the Arian nation from higher 
latitude and greater elevation at first into zones more temperate, and then, farther on 
still, into tropical regions. 

The rains, however, are frequently amongst the most unhealthy parts of the year: 
dysentery is frequent and typhoid intermittent or remittent fevers very common, 
particularly among those cultivators whose occupation exposes them to unhealthy 
alluvial exhalations. Convalescence is slow during this season. 

In autumn the cessation of the rains is succeeded by an interval of warm 
weather, which gradually becomes temperate and cool as the sun recedes towards the 
south. If the rains break up early in September, the weather is hot and insalubrious: 
the exsiccation of watercourses and marshes then going on with great rapidity and 
with much disengagement of miasm. Even as late as end of October days cloudy 
and warm are frequent; the setting-in of the cool season with the beginning of 
November, in most of the years I had occasion to examine, was preceded by some 


smart showers of rain. 


In order to show the absolute extremes as they occur nearly every year, I can- 
not do better than select Fatigirh, as well on account of its situation—which is about 
central for the regions here under consideration—as, particularly, on account of the 
observations of Dr. Peyir, these being amongst the very best I got communicated 
by the medical board. 

The observations of insolation are those of Dr. Wixkis at Mirath, in 1859, for 
the northern, and of Dr. Parpen, in 1856-1859, at Ghazipur, for the southern part of 
Hindostan. 
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Months. 


January 
February 
| March 





April 
1 May 
| June 
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Table of absolute extremes 


from observations at Fatigarh. 













Extremes. Extremes. 





Months. 















Se August. ......, 94%, 
be September ..... 961, 
ie October....... 967/, 
i November ..... 901, 
oy December. ..... 76 





Months. 


January 
February 
March 















Mean insolation. 











Ghazipur. Mir&th. Ghazipur. Mirath. 









Be so sec tae 107-9 99-0 

seca aS 111-1 101-0 
October....... 109.2 103-0 
November ..... 101-8 96-0 





December 








Views from these provinces have not yet been given among the plates of the Atlas 


thus far published. 


1850-7. a. 


db, 
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AGRA. 
Latitude North. Longitude East Green. Height. 
27° 10'-2 78° 1-78 657 feet. 


For 1850 and 1851 we could obtain only the monthly means, no copy of originals being 
kept when the details were sent by the medical board to the Asiatic Society. 


From 1854-7 our principal series was that made, at our request, near the office of the 
Secretary to Government N.W. Provinces by Mr. O’Convor; this careful series was also of 
particular value for calculating our barometrical observations; for the temperatures I 
was enabled for these years, as also for 1852 and 1853, to take means of different other 
series of observations made in connection with the respective regimental hospitals and 
with the jail. The names of the principal other observers are: CarmicnarL, Lopock, 
MaurTny, Oakey, Strover, &c. 


The hours of observation were, as usually, SR.; 10; 4, SS.; and SR.; 9" 50™; 12; 2" 40m, 
4%; 10, 


The details (ll a volume: Scunacinrweit, “Met. Mser.,” Vol. 23. Parts of the 
latter series, with fewer hours, are also published in the Journal of the Asiatic Society 
of Bengal for the respective years. 
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| 1850 1851 1852 1853 1854 
Months. | 
' | Mean | Mean Mean Mean Mean 
| of the | of the | SR. | 4 p.m] of the] SR. | 4" p.m] of the | SR. | 4" p.m] of the 
| month. J month. month. month, month. 
i 
January... .. | 43-4 ] 67-7 | 55-5 | 50-0 | 62-3] 56-1 | 47-1 | 68-0 | 57-5 
; February .... 55-8 | 79-2 |] 67-5 | 55-8 | 74-6] 65-2 | 53-9 | 72-7 63-3 
Hl March. ..... 64-1 | 81-4 | 72-7 ] 64-5 | 80-9} 72-7 | 62-8 | 89-0 | 75-9 
J 
April... ... 74-6 | 94-1 | 84-3 | 73-9 | 89-0} 81-4 | 75-0 |100-4| 87-7 
May....... | ->++ | 81-5 | 102-6] 92-0 | 82-5 | 105-1} 93-8 
June....... 85-7 | 98-6 | 92-1 | 89-2 | 103-5] 96-3 | 86-1] 99-5] 92-8 
July. ... 0... 82-2 | 92-0 | 87-1] 77-6 ] 86-5] 82-0 | 82-2 | 93-3] 387-7 
August ..... 79-4 | 87-4 | 83-4] 79-5 | 95-0| 87-2 | 80-1 88-7] 84-4 
September .. . | 78-9 | 91-1 | 85-0 | 80-2 | 96-0] 88-1] 77-5 | 87-9] 82-7 
October... .. 68-8 | 60-6 | 74-7 | 69-8 | 88-7] 79-2 | 69-7 | 87-0] 78-3 
November... . | 60-6 | 84-8 | 72-7 | 59-2 | 82-4] 70-8 | 56-1 78-9) 67-5 
December... . | 46-8 | 73-0] 59:9] 51-1] 70-1] 60-6 
Year. ... for 1853: 77-6 for 1854: 77-7 
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1855 
General 
Mean mean. 
SR. | 4" pa] of the 
month. 
44-6 65-6! 55-1 
54-6 76-6] 65-6 
63°54 83-7] 73-6 
72-0 | 89-8] 80-9 
83-5 1107-5] 95-5 
88-9 | 102-9] 95.9 
76-8 | 85-8] 81-3 
30:4 | 95-4) 89.4 
74-8 88-8} 81-8 
70:0 | 88-0] 79-0 
60-8 | 80-0] 70-4 
62-3 72-5) 62-4 

















for 1855: 77-6 








1857: Jan. 57°9; Febr. 67-2. 


Isolated months (means). 


General mean of the seasons and of the year. 
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Year. 


Sept. to Nov. 






June to Aug. 


March to May. 


Dec. to Febr. 
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HINDOSTAN, 


GROUP III: 


ALIGARH. 


Latitude North. Longitude East Green. Height. 
27° 53'-8 78° 39'-0PR 750 feet. ' 
1852-4. Cunristiz, CuarK, Witson, Buturr. SR.; 10; 4; SS. As ‘observations have been sent in, independent of sach other, which 
had been made in the civil station and in the lines of the 24th Regiment, I could take the mean of both. They differed but little. 
1855-6. Cartes and Mrs. Guszins (now Bornor). 6; 10; 4; 9. Particularly correct and careful. Also Mr. Srewart CureK, I was 
told by Mr. BorHox, 1863, has continued these observations and sent them on to me, but they have not yet reached me. 



































































































Z | 
1852 1855 1856 

Months. - ; : Genera) | 
Mean Mean Mean Mean | mean. | 

SR. | 4" p.m.| of the SR. (4° pm |of the} SR. |4" pm] of the | SR. | 4! p.m} of the 

month. month. i 

January | 7| 54-6 | 48-2 | 69.2! 58-7 53-7 | 71-4) 62-5 | 58-6 | 
February 7| 61-3 | 56-6 | 74-0) 65-3 55-7 | 70-9! 63-3 | 63-3 | 
March 5) 72-1 | 62-2 | 83-6] 72-9 67-8 | 92-3] 80-0] 75-0 | 
April | so foseee fo eeee | 76-5 -5| 84-0 |] 73-7 | 94-5] 84-6 75-5 | 97-5) 86-5 | $3-9 | 
May : 80-5 | 95-7} 88-1 | 80-2 | 101-5] 90-8 84-8 | 100-2) 92. 91-4 | 
June i 5 87-8 | 102-5, 95-1 | 86-7 | 102-0] 94-3 83-1 | 93-6] 88-3 | 93-6 

j duly 0 5-7 | 83-8 | 100-7| 92-2 | 81-1 | 93-2] 87-1 Se eae secs PP epeor 
August \ 5 4-0 | 83-5 | 96-5} 90-0 }| 78-7 | ‘87-5] 83-1 teee fo eeee | eee. 786-3 
September 0 3-5 | 81-8 | 93-8] 87-8] 77-6 | 89-0] 83-3 seen [ieee s+) P S44 | 
October |} 71-0 | 84-5 | 77-7] 70-5 | 87-5! 79-0] ---- | oe | eee yeahs) Chee | aves LIL S 

|| November || 5 | 77-0 | 69-7 } 62-0 | 85-5] 68-7 | 56-1 | 75-6] 65-8 weet | eee | Sand GELS” 
December || ---- Late ek 53-5 52-1 66-5! 59.3 fies ine otis esueks 60-6 | 
I Year | “4 se Sty ... | 775 | 
\ : : ' : 
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ALLAHABAD. 
Latitude North. Longitude East Green. Height. 
25° 26'-0 81° 51-98 316 feet. 


24h) 


1850-4. Pemberton, Brypon, Kine. SR.; 10; 4; SS.; then SR.; 9 50™; 12; 2" 40m; 4; Ss. 
April, May, and June, for which no copy of the observations were handed over to me, had 


to be taken from As. Soc. Journ., 1852. 


Scuiacintwelt, “Met. Mser.,” Vol. 20. 


=]! 






































General mean of the scasons and of the year. 





1850 . 1852 to 1854 
Months. Mean Mean 
SR. 4" pm. | of the ; : ; of the 
month, : month. 
January say Yaron emetss 
February eevatses?| || seca 
March ween Tweens 
April Sapte, ||| <a ates weak 
(1854) 
May 93-0 101-7 | 97-3 eat Sane : 90-6 
June ft 90-4 | 96-5 | 93-4 | ee | owe, -0)] 89-2 
July 89.7 95-5 | 92-6 . : : 84- 
August 84.4 47-6 | 86-0 : “ 38. 82. 
September || 83.4 89-3 | 86-3 : 
October 80-3 88-6 | 84-4 
November || 68-3 80-1 | 74-2 
December |} 60-3 70-5 | 65:4 
Year 





General 
mean. 


64: 


(67-6 
(17+: 


(92: 


O7- 
O1- 


so. 
86- 
N5- 


“6 
Oo 


“0 


6) 


6 
9 


0 


TS 























246 GROUP III: HINDOSTAN, 


Azimcdru, in Audh. 


Latitude North. Longitude East Green. Height. 
26° 32'-0 83° 9'.98 Ab. 550 feet. 
1851. Journ. As. Soc, 1852. 
1851-5, SurwerLanD; Payne; Stewart; Jail Hospital. 1851-3: SR.; 9" 50™; Noon; 2 40™; 4»; §S.; 
Min. — 1854-5: SR.; 10; 4; Min. 


Scnracintweit, “Met. Mscr.,” Vol. 21. 





Months. | Mean 
| of the 
month. 


\ January | 64-3 
| February || 66-9 


| March 76- 
April 81. 
i May 84. 


June 88. 
| July 85. 
August 86- 
September | 83: 
October | 81. 
November || 71- 










































| December | 
| 
| 
| Year | 
| 
Isolated month (mean), included in the general mean. 1855: Jan. 55:3. 
General mean of the seasons and of the year. 
oe =a ; 
! | 
June to Aug. Sept. to Nov. ‘ 
| 





: Dec. to Febr. | March to May. 
! 


64-1 84] 86-7 
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BaRsut. 
Latitude North. Longitude East Green. Height. 
28° 22'.2 79° 23'.28 693 feet. 


1851. Journ. As. Soc. 1852. 
1851-5. Hatu; Hay; Payns. Corrected means only, the observations not having been made yuite 
regularly at the same hours. 
Scnuacintweit, “Met. Mecr.,” Vol. 22. 




























1851 1852 1853 1854 1835 
Months. General 
mean. 
Mean of the month. 
January 
February 63 
March 76 72 71-6 
April 82 67-6 77-8 
May tee 90 86-8 
June 925/, 59-7 
July 85'/, 84-3 
August 8714, | 88-0 86-5 
September || 80 81-0 
October 774 83-3 78-4 
November sees 74:9 71-2 
December 567, | 63-3 60.2 
Year 76:0 











General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 











J 
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BEnAREs. 


Latitude North. Longitude East Green. Height. 
25° 18’-4 82° 59'-SS 347 feet. 
1824-6. Prinsep, Philosophical Transactions, 1828, p. 251. 
1851. Journ. As. Soc., 1852. 
1852-5, Leckie. 1852-3: SR.; 9" 50™; 12; 25 40™; 45; SS.—1854-5: SR.; 10; 4; 10; Min. ScHLAGINTWEIT, “Met. Mscr.,” Vol. 20. 
The Parl. San. Rep., Vol. IL, p. 118, contains a very good description of climate, but the numbers given for the year 1858 I left 
out, as they contain decided contradictions, such as: June, méan dry bulb 101-26, and mean maximum 89-5; or, August, mean dry 
bulb 84-88, mean maximum 83-3, &c. Besides, the hours of observation and their combination are not detailed. 









































































































1824 1825 | 1826 1851 g 
-—_————— z 
Months. Mean ‘Mean € 
Monthly means. SR. | 45 pm.] of the | SR. | 4! pa. | of the g 
month. month. o 
Jan. 3 5 3-9 “3 8 1 “9 3-1 “6 8 62-1 
Febr. 7 -6 1 8 “6 8 +2 “2 6 “4 69.2 
March “4 1 “8 “5 3 a) 6 “5 3 -4 79-4 
April “9 9 -9 3 +7 +3 “5 “6 “9 7 88-9 
May 4 ‘8 “9 te) 2 -9 -O | 95-9 3-0 -9 95-3 
June “6 9) 8 “7 7 “5 +1 “4 “6 oe) 91-0 
July “9 4 -9 -5 4 9 “1 -5 | 84-0) 82-7 5-1] 84-9 | 
Aug. “5 i) 1 -0 “4 7 0 5 | 90-2] 85-8 S7 85-7 | 
Sept. 5-9 +5 5-7 5 “ or +++ | 81-8 | 92-2] 87-0 3. 84-9 
Oct. “0 “9 “6 “6 71-5 | 86-0) 78-7 52+ 81-4 
Nov. a) -B]otee+ | 73-1 62-0] 83-4] 72-7 7. 71-6 
1 Dec. 3-3 3-6 | +--+ | 68-3 52-8 | 75-8] 64-3 “ 64-3 | 
Year || 80-0 | 80-0 80-2 | for 1853: 80-6 79-0 











eee eee eee eee eee eee eee 


General mean of the seasons and of the year. 





I Dee. to Febr. March to May. June to Aug. 














Sept. to Nov. | Year. 


65-2 | a7-d | 87-2 | 79-3 
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Busnctr. 
Latitude North. Longitude East Green. Height. 
29° 22’ 78° 9! 530 feet. 


1851. Journ. As. Soc., 1852. 
1854-5. Knicut. SR.; 9; 10; Noon; 3; 4; 10. 


Scuvacintweit, “Met. Mser.,” Vol. 26. 


1855, Jan. 53-0 1851, April 81 1851, July 86 a er a eE 
»  Febr. 64 » May 87% » Aug. 874, 1g54f ~ 74.7 p10" 
1851, March 74!/, June 92 1851 87 |. 1854, Nov. 65-9 
+ ” t. . 
ie Sept. 95.g/96* — 1g54. Dec. 57 


Mean of the seasons and of the year. 





























iy ~ 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
| | 
} 
; 58-0 81-0 88-5 76-4 76-0 
H Pre as == 2 ar San eer tee } 
Dur. 
Latitude North. Longitude East Green. Height. 
28° 38'.9 77° 13-18 827 feet. 


1827-9. Observations by Major OLivER in Spry, “Modern India,” Vol. L, p. 350, &c. He gives in 
a general table the mean temperature of the day and of the night: for the latter, however, the 
values for May, June, July, and August 1827, and September 1828, had to be interpolated. 
The regular hours of observation were throughout from April 1827 to August 1828: SR.; 214; 
from September 1828 to March 1830: 10 and 4 and some isolated months at noon. Besides, 
SR. and 4 were also observed together with the other hours in June, July, and August. This 
circumstance allowed me to compare the mean deduced from these hours (which was for June 
92.1, July 87-6, August 82-7) with the mean values given by Oxiven; they agree quite well 
with the arithmetical mean of his “day and night.” His observations, however, were not all 
made in Déhli itself, but at various places in its environs. 

1851-4, The observations by Ross, Bonp, and Baurour were made in the European station, situated 
on a slight undulation of the ground. The hours of observation were 
1851: SR. and 2" 40™ p.m.; but we ourselves got only four months. The mean of the twelve 
months of the As. Soc, Journ., vol. 1852, are decidedly much too warm in the hot season, when 
compared with respective months of the other years. Ihave left them out. 1852: SR.; 9" 50, 
2" 40™; 4. 1853: SR; 10; 4; SS. 1854: SR.; 12; SS. For calculating the mean I deduced 
the temperature at 4 from the observations at noon, by applying a correction based on the 
difference of these two hours shown by the observations of 1852. 


Iv. 32 
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Dini 
1827 
| Months. General 
Mean Mean Mean mean: 
of the SR. 12" 40m SR, |4"r.u.| of the | SR. (4! pa] of the 
. | month. | | month. month. 

| January 54-0 -0 “9 -3 | 64-1 | 53-2 “4 55-0 
| February |} 62-3 3 9 -2 | 71-5 | 62-8 -2 60-7 | 
March 70-0 | 67-2 | 69-5 -6 | 72-6 | 67-1 2-1 69-2 || 
| 
April 79-5 “7 +2 «4 | 83-3 | 75-3 -5 | 93.0 79-3 

May (87-5) “6 -8 -8 | 87-7 | 81-2 -3 | 97-6 87-0 

June (90-5) -0 0 -] | 96-8 | 89-4 -9 | 96-6 91-1 
July (88-5)| 86-8 | 80-1 81-0 | 89-5 | 85-2 78-5 | 92-3 | 85-4] 85-2 | 
August (83-5) +2 | 80.9 78-4 | 83-1 | 80-7 82-5 | 88-3 | 85-4 ] 82-5 ‘| 

September || 81-2 |(82-5)| 79-6 76-2 | 87-1 | 81-6 78-2 | 88-0 | 83-1 | 81-6 

October 73-9 3-9 | 74-9 65-8 | 84-1) 74-9 | 74-7 

November || 63-0 -2 | 63-7 54-7 | 75-5 | 65-1 | 63-0 
December || 55-1 “5 | 54-7 50-3 | 66-5 | 58-4] 56-7° | 
Year |} 74-1 76-7 for 1854: 75-4 | 73-8 | 

General mean of the seasons and of the year. 
| — = — * = ey =e — 0 VIE wee a — = =a 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 











| | 
: 
5a ! 78-5 | 86.3 | 73-0 | 73-8 | 
| : | 


_As @ modification interesting for many an analogous case I add the Mean within the city walls. from observations extending over a 
period of 3 year. Parl. San. Rep., Vol. IL, p. 112. The resulting temperature is about two degrees warmer than in the European station. 








| 
Mean of the months. (Years not indicated.) 












January 
February 





56 | March | 72 | May 91 
; G1 Et April | 83 [ June | 92 | August 
i Year 75-6 








Tae 
86 | September | &5 | November ; 65 i 
83 | October =| 77 | December ( 5s 
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Erava. 


Latitude North. 
26° 45'-5 


Longitude East Green. 
78° 59'-9 


1850-4. CumMBERLAND, LITTLER, GUISE, MACDONALD. SR.; 10; 4; 


Scuuacintweit, “Met. Mscr.,” Vol. 20. 
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Height. 
550 feet. 


8S. Also 1851 1 got in original. 





Months. 








Mean 
of the 
month. 


Mean 
of the 
month. 








SR. {45 pow. SR. | 4" pm. SR. | 4" p.o. 








Jan. 
Febr. 
March 





April 
May 
June 


July 
Aug. 
Sept. 
Oct. 


Novy. 
Dec. 














Year for 1852: 



























Mean 
of the 
month. 


SR. 




















Isolated months (means). 


1850: July 91:2; Aug. 84:1; Sept. 83:8; Oct. 75:7. 


General mean of the seasons and of the year. 






| Dec. to Febr. March to May. June to Aug. 








Sept. to Nov. | 











252 GROUP Ill: HINDOSTAN, 


FkticAru, or FarrukasaD. 


Latitude North. Longitude East Green. Height. 
27° 23'.3 79° 37'-08 635 feet. 


1851. Journ. As. Soc., 1852; but the months given in detail could be taken from the original registers. 
1851-3. Pyne. SR.; 10; 4; SS.; 10; Min. 
1854 and 1855. Mawurpy. SR.; 10; 4; 10. 
Scntaaintweit, “Met. Mser.,” Vol. 22. 
The observations of Dr. PyLE can be mentioned as particularly detailed. Besides the temperature, 
a great variety of other meteorological phenomena were observed, the results of which will be found 
mentioned in the respective chapters. 




























| 1450 1851 1852 1854 § 
i | eat Diy aes B 
i Montlis.”) Mean Mean Mean 5 

| | SR. | 4" po. SR. |4" p.m.| of the | SR. | 4" p.m] of the} SR. [4" p.m] of the] 3 

‘ month. month. month,| © 
_—— a 

i | 

' Jan. | erat ot sae ated || 5 ORT 9 
| Febr. | eo Sil accu OAt 8 
| March] 59-6 75-5 J 
i! | 

‘ 1 

| April | 68-0 85-0 if 
| May =| 76-5 92-6 2 
| June | 82-9 92.2 a 
| July, 85 78-9| 87-3 |83-1 2 
| Aug. | 79 79-0] 88-2 | 83-6 3°7 
| Sept. | 78-2 74-6) 89-3 | 81-95 “4 
Oct. | 68-0 65-5] 89-0 |77-25165-4| 88-7 | 77-05 9 
| Nov. | 55-0 69-4 |55-7| 80-1 | 67-9 8 
| Dec. | 47-1 63-4 [45-01 69-4 157.2 0 














for 1851: 78-95 for 1852: 75-4 





Year; = for 1850: 











Isolated months (means); included. 1853: Jan. 55°1; Febr. 66°7. 1855: Jan. 56°9. 
General mean of the seasons and of the year. 











| 60-9 | 82-6 | 86-9 | 76-0 | 76-6 
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GuHAzirun. 
Latitude North. ’ Longitude East Green. Height. 
25° 33'-6 83° 31'-8S 351 feet, 


1851. Journ. As. Soc, 1852. 
1854.  PanpeEn; native doctor; Lyety. Only approximated means. 
Scutagintweit, “Met. Mser.,” Vol. 21. 


1856-9. Parl. San. Rep., Vol. II., p. 217. 
Being more detailed I preferred receiving the latter series alone into my general table. 


A. Mean of the months, 1851 and 1854. 














\ 

Months. 1951 | 1854 Months. 1951 | 1854 | 

| 

January....... 64, 63-6 i 

| February. ..... 68 67-0 
| March ....... 79 . 

April... 00... 88 86-0 | October....... 834/, 

1 95 92-5 November ..... 69 7263 | 

June ........ 91, 88-7 December ..... G4 65-9 | 








Mean of 1851: 80-2 





























Months. 
January..... 
Yebruary .... 
March...... . . September 
April ...... . . October 
May....... 93. November... . 
June... .... . . : December... . 














General mean of the seasons and of the year (1856 to 1859). 


Dec. to Febr. March to May. June to Aug. | Sept. to Nov. | Year. 


68-0 | 87.5 | 91-0 | 80-9 | 81-9 | 
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GORAKHPUR. 
Latitude North. Longitude East Green. Height. 
26° 46/1 83° 18’. 78 340 feet. 


1851. Journ. As. Soc., 1832. 
1850-4. Payxz; Pemberton; ATcHIson. 1850-3: SR.; 9" 50™; 12; 2" 40m; 45; SS. 1854: SR.; 


10; 4; 10. 
NcHLAGINTWEIT. “Met. Mser.,” Vol. 21. 

aaa = — — SS. ——[_—_—_=_ = 
1851 1852 1853 1854 | 

ee | General 
Months: Mean Mean of Mean of Mean of | mean. 
ofthe] SR. |4" ps.) the SR. | 45 p.m. the SR. | 4" p.m, the 
month, month, month. month. 














January |}62-2]57-5/62-1] 69-8 ]56-7| 61-0 -5| (62-0) 6 
February |65-4]65-1)71-2] 68-1 [64-6] 70-2 . -9| 71. -8 
| March = {75-0} 69-3| 76-2] 72-7 |74-2| 77-6 5 
April 82-9]78-G|83-8| 81-2 |81-1] 86-7 “1 
| May 90-8]82-9|86-8] 84-8 |85.7] 94-3 3 
June 89.2]84-0/89-7| 86-8 |86-1] 89-8 8 
July 85-9] 81-6/83-9] 82-7 ]83-3) 86-5 5 
| August |/86-2]83.0/85-8} 84-4 |80-1| 86-0 “5 
| September |84-7]----|----] -:+- [82-6] 85-4 2 


October 80-8] 72- 
November | 70-4 | 67- 
December | 63-2] 60- 


80-3) 76-4 |75-1] 80-2 
68-9) 68-1 ]65-6] 75-5 
64-7) 62-6 $56.9] 70-0 


or 


oc oo 











Year || 78-1 tee for 1853: 77-3 eee 3 




















Isolated month (mean). 1850: Dec. 63:2. 


General mean of the seasons and of the year. 








Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. 
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JAVANPUR. 
Latitude North. Longitude East Green. Height. 
25° 43'.8 82° 40'.78 Ab. 380 feet. 
1851. Journ. As. Soc., 1852, incomplete. 
1854-5. Cocxpun. SR.; 10; 4; 10. Scaiaaintwelt, “Met. Mser.,” Vol. 21. 













































1851 1851 m1 
Month General || 
Months. Mean Mean Months. Mean Mean | jnean. |I 
of the | SR. | 4" p.m.| of the of the | SR. | 4" p.x.| of the | 
month. month. month. month, 



































































January July a 
February || 65 August . (62-3) 
March 74 September . (83-2) 
April 821/, October 80 see (80-0) 
May wae November || 68 3. 67-4 
June December || 57'/, : 59-3 
Isolated month (mean). 1855: Jan. 55:7. 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 
i 
| 60-1 | 80-8 | naa | 76-9 | | 
aor ee. i 
KAtst. 
Latitude North. Longitude East Green. Height. 
30° 17 p Ab. 1,100 feet. 


1837 (May) to 1838 (Dec.). Preor. Calcutta Journal Nat. Hist., IV., p. 414; approximated meaus. 
Means of the month. 





April 77-7 | July 


January 58-3 83-7 | October 70-8 | 
February | 61-0 May 81-2 | August 80-2 | November | 63-2 | 
March 62-6 77-2 | December | 59-7 || 


June 86-0 | September 








Mean of the seasons and of the year. 


Dec. to Febr. 





March to May. June to Aug. | Sept. to Nov. | Year. | 





| 
| 
| 59-6 | 73-8 | 33-3 | 70-3 | 71-8 | 





GROUP Ill: HINDOSTAN, 
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Laknadv, the capital of Audh. 
Latitude North. Longitude East Green. Height. 
26° 51'.2 80° 55-48 535 feet. 
April 1858 to March 1860. CampBeLL (Engineer), OaKLey (Surgeon). Mean of the extremes. 
Parl. San. Rep., Vol. IL, p. 105. 


When I was in Lakndu, April 1856, I had left instruments put up in the Residency compound, but 
the observations were soon discontinued. 








1858 1859 1860 

General |i 

mean, 

Min. Max. Mean. Min, | Max. | Mean. Min. Max. Mean. \ 





Months. 


January 
February 
March 
April 
May 
June 





July 
August 
September 








October 
November 
December 





Mean of 1859: 79 


























Mean of the seasons and of the year. 








| Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. Year. 

| 
| | 
i ! 
i i 


64.3 | 71-6 | 89 | 78 | 76 
Sear 


a 33 


GROUP III: HINDOSTAN, 


258 
MAInPURI. 
Latitude North. Longitude East Green. Height. 
27° 14’ 79° Q’ 620 feet. 
1851. Journ. As. Soc., 1852; but the temperatures are so irregular, that 1 excluded them. 


1854. In the hospital verandah. Means, probably based on extremes. 


ScaALaGintweit, “Met. Mscr.,” Vol. 24. 








| 1854, Means. 
January 58 April 93 July 88 October 73 
February 68 May 94 August 83 November 68 
March 73 June 91 September} 80 December 60 








Mean of the seasons and of the year. 








— 


Dec. to Febr. March to May. June to Aug. 


62-0 | 86-7 | 87-3 | 73-7 77-4 


Sept. to Nov. | Year. 
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MArura. 
Latitude North. Longitude East Green. Height. 
27° 30'.2 77° 40'-3%8 655 feet. 


1852 and 1853. Horse Artillery lines, CampenL, Grinson; two series: SR.; 10; 4; SS. I took the mean. 
1854. Light Calvary lines, Wiuson. SR.; 10; 4; 10. 


Scuuacintweit, ‘Met. Mser.,” Vol. 24. 






































































































1852 1853 
General 
Months. Mean of Mean of Mean of} ™€#” 
SR. 4" poe. the SR. 4" pam. the SR. 4" pam. the 
month. month. 
January 61-5 57-2 58-0 69-5 63-7 60-4 
February tee tees 62-7 76-0 69-3 61-5 70-0 65-7 67-5 
March 70-0 | 73-5 | 71-7 84.2 77 69-0 | 79-5 74-2 74.4 
April 78-0 | 85-2 | 81-6 89-5 | 84-3 80-5 92-5 | 86-5 st-1 | 
May 84-2 | 89-2 | 86-7 | 86-0 | 95-7 | 90-8 | 85-5 96-7 91-1 89-5 
| June 88-7 | 93-0 | 90-8 99-7 95-3 | 91-0 | 97-0 94-0 | 93-4 | 
July 84-2 88-0 | 86-1 88- 0 86-8 
August 82:7 | 85-0 | 83-8 95- 86-5 
September || 82-0 | 85-7 | 83-8 94° 86-0 
October 76-5 | 82-7 | 79-6 85- 80-1 
November |} 69-2 | 74-2 | 71-7 78- 73- 72-0 
December 71. 65-1 62-7 
| Year for 1853: 80- 78-6 
essere A awl 
General mean of the seasons and of the year. 
lene =r t i}. 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 
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MiraATH. 
Latitude North. Longitude East Green. Height. 
29° 0'-7 77° 41.6% 859 feet. 


1850-6, These extensive series I owe chiefly to the kind exertions of Dr. Ras, the superintending 
surgeon; 1850 and 1851 remained, however, incomplete, no complete copy of the details having 
been retained. I name as observers mentioned in the manuscripts: Brucz, ELDERTON, 
Hang, Jackson, &c. For 1852, 1854, and 1855 I received two series, of which I took the mean. 
The hours of observations were partly SR.; 10; 4; 10; partly SR.; 9" 50; 12; 2" 40m; SS. 

ScHLaGINTWEIT, “Met. Macr.,”” Vol. 25. ; 
For April to October 1850, Mr. Caarues Guspins C.S. has published a very detailed diagram 
showing the daily register of the temperature; Journ. As. Soc. Bengal, Vol., 1852, plate preceding, 

p. 563. The numbers upon which they are based are not given there. 



































































| 
| 
| ; 1851 and 50 1852 1853 1854 1855 di 
| i 2 2 @ @ 2 5 
| 3 a a 3 s.] 
‘| Months. ‘| za judg Zf4 4a |W a |fa 2 les 3 
'sk.| © | Se]}sr.] « |Sa]sr.j & [SE] sr.) « |Se]sr | «= [SB] 
| + | 86 = | 26 =, |24 | 28 % |g] ° 
; a a 4 is = 
| 1851 ; 
' Jan. [53-4/60-8'57-1 57. -2160-5/55-8155-8/66-0/60-9]40-5] 61-1/50-8] 56-9 
‘ Febr. |57-6 66-9)/62-2162-3/70:7|/66-5]59-3/69-8|64-5]54-0/67-8/60-9]48-7| 72-5|/60-6]62-9 
| March!65-5|80 |72-7]65-0/73-9|69-4|67-1 80-1173-6]60-4/82-7/71-5155-9) 76-4/66-1] 70-7 
,, 1850 
! April /73-8]/86-7/80-2 74-6186-5 80-5]75-8'84-0/79-9175-8/96-3/86-0]65-8| 85-8175-8180-5 
| May | 85-0/96-7/90-8 81-3 /90-8/86.0]82-3/92-4|87-3]81-0/96-3/88-6]78 4] 103.7/91-0)88.7 
i June “88-6'96-9'92-7184-9'93-1/89-0/88-1'96-0/92.0]87-0/98-5/92-7(83-1/102-7/92-9]91-9 
July (87-7/93-7/90-7]82-5'88-2!85-3]82-2'85-9/84-0]82-3/91-2/86-7]77-5) 86-4/81-9]85-7 
, Aug. |82-6187-0'84-8/81-2°85.4)83-3]84-2 92-0/88-1]80-3/88-1/84-2]78-4] 94-3/86-3185-3 
| Sept. /81-1/88-0/84-5]80-2 87-4 /83.8]82-5/90-4/86-4]78-6/90-2/84-4]74-6| 87-0/80-8/84.0 
| Oct. '72-5,82-0,77-2|71-9 85-1/78-5]71-7,86-1/78-9]64-3|82-3/73-3]62-6) 87-5|75-0] 76-6 
1 Nov. | 62-4|74-8/68-6163-6,74-4169-0]64-0|74-3/69- 1]54-2|74-2/64-2/52-0] 81-9/66-9]67-6 
, Dec. 5:53-1/65-+3:61-7]52-5:62-8]57-6]55- 1163-4159. 2/46 -6]65-1155-8]44-3] 74-3159-3758-7 
i 8[ 75-8 


; Year "185 land50: 76-9] for 1852: 76-4] for 1853: 74-9] for 1854: 75-8] for 1855: 74- 














Isolated months (means). 1856: Jan. 59°5; Febr. 62°9. 


General mean of the seasons and of the year. 











: 59-5 | 80-0 | 87-6 | 76-1 | 75-8 | 
Ki ! 
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Minzarur. 
Latitude North. Longitude East Green. Height. 
25° 9'-3 82° 33'-98 362 feet. 


1851. I take the respective isolated months from Journ. As. Soc.; but the warmer months seem 


to be too hot. 


1854-5, Premperton. Approximate means. 


Scutacintweit, “Met. Mscr.,” Vol. 20. 














1851, Means. 


January 60 Apnil 88? July rae October 84", ? 
February 72, May 96? August eee November 71 
March eee June 96? September tees December 64 











This series, being incomplete and decidedly too hot, is not included in the mean. 


1854, Means. 


rele 


January 62 April 83 July 87 October 80 | 
February 64 May 90 August 86 November 70 
March 75 June 90 September 85 December 64 








1855, Jan. 61. 


General mean of the seasons and of the year. 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 

















68 83 88 78 78 
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Mozirarptr. 
Latitude North, Longitude East Green. Height. 
26° 7’ 83° 21' (300 feet.) 


Observations of 31, years; SR. and Max., from Dove’s “Nichtperiodische Aenderungen der Temperatur- 
vertheilung,” IV., p. 101. 


Means of the month. 











January ..... | 66-8 | July ....... 
February .... 64-6 August. ..... 83-0 
March ...... 73-6 September... . 82-6 


April... 0... 77-1 October ..... 78-1 
May ....... 86-9 November... . 67-5 
wih tanh December .... 


General mean of the seasons and of the year. 









March to May. June to Aug. 





Sept. to Nov. | Year. 
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MurapaBaD. 
Latitude North. Longitude East Green. Height. 
28° 49! 78° 56’ 673 feet. 


1853-5. W.S. Srrven (?— name not well legible). Ros. Untan. SR.; 9; 10; 3; 4; 10. 
ScHLAGINTWEIT, “Met. Mscr.,” Vol. 26. 
1851, Means, Journal As. Soc., was excluded, being much too hot (probably from an improper com- 
bination of the hours, from May to October especially). 













Ao 7 General 































Months. Mean of mean. 
SR. 40 pom. the SR. 
month. 
January sees 50-0 | 58-5 | 54-25 0 5 7 58-0 
February 63/, 57-0 70-5 | 63-75 0 0 -0 60-9 
March 72, | 67-5 | 84-5 | 76-0 | 63-0 | 75-5 | 69-25] 72-6 
April 81, 71-5 85-5 78-5 76-5 89-0 82-75 | 80-6 
May 92 81-5 91-5 86-5 82-0 92-0 87-0 86-75 
June 93 86-5 92-0 89-25 | 86-0 90-5 88-25 | 88-75 
July 86 81-5 86-0 83-75 | 82-5 86-5 84:5 84-1] 
August 871/, 83-0 88-0 85-5 81-0 84-0 82-5 84-0 
September || 84 81-5 90-0 85-7 79-5 83-0 81-25 | 83-5 
October 84 05 ‘0 “5 75-5 72-0 74-9 | 
November vee “5 +5 “5 69-0 64-75 | 66-1 
December °5 “5 +0 63-0 | 59-0 58-75 
Year "for 1853: 75-5 for 1854: 74.2 






























Isolated month (mean). 1855: Jan. 55°5, incomplete. 
General mean of the seasons and of the year. 











March to May. 





June to Aug. 






| Dec. to Febr. Sept. to Nov. | Year. 













85-6 74-7 74-8 
Pantpirt. 
Latitude North. Longitude East Green. Height. 
29° 23' 76° 59! 936 feet. 


1852. Observations in the Jail compound, by native Doctor, at 91/. a.m. Scutacintwet, “Met, Macr.,” Vol. 26. 


= =, 








1852, Means of the month. | 






January 56-1 April 80-4 July | 88-6 | 
February 74-4 May 86-0 August 86-3 

| June 91-6 

iota fale Soa e = weit) 








Mean of the season June to Aug.: 88-8. 
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SAHARANPUR. 
Latitude North. | — Longitude East Green. 
29° 57'.2 77° 28'-88 


1826-7, Journ. As. Soc., IL, p. 21. 
1851. Journ. As. Soc., 1852. 
1850-5. HEeaTHcore; Puarrarr. SR.; 9% 50™; 2" 40™; 4; SS, 


Scuvaaintwelt, “Met. Mscr.,” Vol 


; 10. 


- 26. 


Height. 
1002 feet. 


Forpes Royxe, in his ‘Culture of Cotton,” also gives a general average. 








1854 


























Isolated months (means), included. 1850: April 76:9; M 





1826 | 1827 | 1851 1852 1853 
Months, Mean Mean 
Means of the month.} SR. |4" p.o] ofthe | SR. |4" p.m] of the 
: month. month. 
January |51-7|/52 |48 |54-7/64-5|59-6] 54 | 62 | 58-0 
| February |52-6|55 [5514] 59-4] 71-3] 65-3] 58 72 | 65-0 
| March 73-6|67 |61'/,|67-4|72-6| 70-0] 68 | 88 | 78-0 
April 79-6|78 |721/,|73-3|86-6| 80-0] 74 | 89 | 81-5 
|| May 85-1}85 |84-3179-5| 92-5} 86-0] 83 | 99 | 91-0 
June ° 91-0]90 |94-8] 84-6 | 94-2]89-4] 87 | 97 | 92-0 
| July 86-3]85 |86 4{85-5/91-5/88-5] 85 | 90 | 87-5 
' August |'83-5/83 |90 |81-5/ 86-5) 84-0] 87 | 96 | 91-5 
| September | 83-0]79 |82 | 80-5/89-5/ 85-0] 82 92 | 87-0 
| October 72-7] 74 {78 | 72-5|89-5| 81-0] 73 | 85 | 79-0 
November ||62-7|}64 |68-4]61-5 | 75-5] 68-5} 62 76 | 69-0 
| December |59-7/55 | 62-6] 54-5'68-5| 61-5] 55 71 163-0 
\ 
Year |/73-5|72-2| 73-6 for 1852: 76-6 for 1853: 78-5 


ay 93°9. 


Mean 
SR. |4" p.m. of the 

month. 
54-6] 69-3] 61-9 
55 65 60-0 
65 81 73-0 


74 93 | 83- 
84 102 | 93- 
86 101 93- 


85 93 | 89- 
84 90 | 87. 
80 86 | 83- 


72 87 79. 
60 78 | 69- 
55-5! 68-9! 62- 








for 1854: 77-9 


1855: Jan. 57°5. 


General mean of the seasons and of the year. 











| Dec. to Febr. | March to May. | June to Aug. 
| 


| 58-4 | 79-1 | 88.4 | 


| 
Sept. to Nov. | Year. | 
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86°5 
83-1 


77-4 
67-0 
60-7 
75-4 











Latitude North. 
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28° 30' 


1837-41. 


Brew. 


SARAULI. 


Longitude East Green. 


79° 10’ 


PLAIN. 265 


Height. 
(1,200 fect.) 


Calcutta Journ. Nat. Hist., IV., p. 423. SR.; and Max. 


From my first information I had obtained 700 feet as the height, which made this place apparently 
too cool in the list I communicated to the Royal Society. 


1837 1838 


Means. 


1839 








1840 1841 
General 





Months. 


| 


January 
February 
March 


April 
May 


June 


July 
August 
September 





October 
November 
December 


Year 














Mean of the month. 





mean. 




















General mean of the seasons and of the year. 








IV. 


Dec. to Febr. | March to May. June to Aug. 





Sept. to Nov. 






34 
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| Months. | 


January 
Yebruary | 
| March 

| April 
May 

| June 





Latitude North. 


Mean 






BBY, 
oly, 


T2Y, 


84-3 


94-8 





GROUP If1: HINDOSTAX, 


SuAnJEHANPUR, in Audh. 
Longitude East Green. 
79° 31'-8 


Journ, As. Soc, 1852. 
THomeson; SUTHERLAND. SR.; 10; 4; 10. 


ScuLagintweit, “Met Mscr.,” Vol. 22. 





















Months. 








July 
August 90 
September . 


October 


November . 68-4 
December 











Isolated month (mean). 1855: Jan. 56:0. 


General mean of the seasons and of the year. 


June to Aug. | Sept. to Nov. 


Height. 
(1000. feet.) 





General |: 
mean. 


7 Ii 
86-5 
R24 
77-3 
67-6 
61-8 
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Sitarur, in Audh. 








Latitude North. Longitude East Grecu. Height. 
27° 3A! 80° 44’ Ab. 450 feet. 
1850. Name illegible, 2nd. Oude L. Inf. SR.; 10; 4; SS. Scuvacintweit, “Met. Mser.,” Vol. 21. 
| See eS a Te eee opener a eee —————L_=eeeEEESESES——eEeSeaeaarreeeeooeee —— “| 
| 1850 
po 3 aI 
| Mean . Mean 
Months. || SR. 4” yo. | of the Months. SR. 4" pw. | of the 
" month, month. 




















[ 
| August | 80-2 85-9 33-05 
| September |, 76-9 88-5 | 82-7 
| October || 66-8 | 82-2 | 74-5 
July | 82-3 | 91-6 | 86-95 | 
| . ' 
I coe os lt ee eel esters | 
General mean of the seasons and of the year: 
June to Aug. 
85-9. 
Suntanrur, in Audh. 
Latitude North. Longitude East Green. Height. 
26° 15-6 82° 3-38 Ab. 450 feet. 


1850-2. Only isolated months. 2nd. Reg. Audh Loc. Infantry. SR.; 9" 50™; 12; 25 40™; 45; S88.; Min. 


ScuLacintWEIT, “Met. Mscer.,” Vol. 21. 


1851 in Asiat. Journ. too hot, probably because the mean of all the observations was taken. 


Months. | SR. | P.M. 











Mean. Months, SR. 4 pom, Mean. 




















Jan. 1851 
Febr. 1851 
{R52 


March 1851 62-8 89.3 76-0 
April 1852 77-7 96-6 87-1 
July 1851 80.8 90-0 85-4 
| Dec. 1850 43-7 74-1 58-9 





Mean of the seasons and of the year. 


Dec. to Febr. 











| 62-6 | tah | avai | 
es! Ue a 


{ “| 
i | 

March to May. | June to Aug. | Sept. to Nov. | Year. _ 
| 





GROUP IV: PANJAB, 
INCLUDING THE STATIONS WEST OF THE INDUS. 


Ambala. Hoshiarpur. Multan. 
Asni. Jalhandar. Nakédar. 
Bannu. Jhilum. Naushéra. 
Déra Ghazi Khan. Kartarpur. Peshaur. 
Déra Ismael Khan. Kohat. Raulpindi. 
Firdézpur. Lahor. Shahpur. - 
Govindgarh. Laya. Sialkot. 
Gugéra. Ludhiana. Vazirabad. 
Hansi. 


The stations of the Panjab are situated 7 to 12° north of the Tropic of Cancer. 
With the Himalaya to the north, and a broad sandy desert to the south over which 
every breeze from the seas least distant has first to pass, they have a climate 
differing in means and variations from that of any other part of India. 

The cool season is remarkably fresh, the hottest season no longer concides with 
our spring but with our summer; and, what is more important still, it is here we find 
one of the hottest regions of the globe. The rains have lost their tropical character, 
being reduced to isolated heavy storms; only in autumn we find the Panjab to partake 
of that uniformity of temperature which, spread over 30 degrees of longitude, includes 
all the northern and central parts of India. For some stations, such as Peshaur and 
particularly Raulpindi— which latter may be considered one of the healthiest Indian 


stations—the elevation of the ground also essentially modifies the climate. 
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The elaboration and the analysis of the meteorological material presented unexpected 
results for this province, but they had to be examined with the more precaution; 
and it was a fortunate thing that such numerous observations could be obtained. 

The provincial literature—such as medical, topographical, monographic, statistical 
accounts—had not appeared, as far as I know, for any of the larger stations, in any 
form that would allow of my comparing them with those for other provinces. But our own 
routes in 1856-7, Avotrue’s prolonged stay in 1857, and the directions we had given 
our native medical assistant (Hirkishen), gave me much personal experience, and also 
provided me with the necessary materials for judging, from personal inspection, of the 
accuracy of the observations at the various medical stations. Few only of the materials 
obtained had to be excluded from the following registers. The greater variation in 
the yearly means—in which regard, too, the Panjab decidedly shows the character 
of its higher latitude—made it particularly welcome that stations with three years of 


observation and even more were very numerous. 


The cool season may be said to begin about the middle of October; it lasts till 
the beginning of April. The temperature is bracing, refreshing; the mornings are cold, 
even for Europeans; the height of the sun at noon is still some 40 degrees, the 
more beneficial as the transparency of the atmosphere approaches that of the 
Tibetan highlands. The snowy range of the Himalaya frequently becomes visible as 
far as Ludhiana, a distance of at least a 100 miles, even if we keep in mind that 
in this season of the year not only the peaks (reaching thousands of feet above the 
snowline) but also ridges much lower and much nearer the borders present themselves 
as marked features in the snowy aspect. It is not unusual, however, that also periods 
of a week or more are cloudy; fog is very rare. 

In the environs of Peshiur snow has fallen at times, although it disappeared as 
soon as it came; near Fort Mackeson, about 20 miles distant from the station, a thick 
coating of snow was seen one morning in the middle of January 1851.—Ice half an inch 
thick has been observed in ditches; but the regular artificial formation of ice—a few 
lays excepted—requires, even at places such as Raulpindi, great precaution and care. 
as detailed in the description of Hindostén.' 

Such unusual formation of natural ice only takes place on very clear and calm nights. 


' See p. 236. 
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Kven in Kurope exceptional radiation may become more powerful than might be 
thought. As an instance particularly exceptional I quote the following” observation, 
communicated to me, in 1859, by Mr, QuErELer: 

At Audenarde, in Belgium, a coating of ice was found in the ditches of a piece 
of flat ground outside the doors on the morning of the 16th of June 1841; when 
brought, at 6 a.m., to the town, it still had the thickness of a sixpenny-piece.' 

The mornings are frequently passed by Europeans in sport and exercise; and 
1 may mention here the “coffee-shop,” a welcome morning club, as characteristic 
for the social arrangement of these provinces in the cool season. In reference to 
the scenery of nature, the outlines are grand. Wherever you approach the borders 
of the Duabs, the vividness of the colours, particularly the blue of the distant, 
profiles, is striking; but it is the green of European landscapes we miss, if it does not 
happen to be called forth—almost instantaneously, but for a short duration only—by 
one of the frequent showers of this season. These set in with variable winds, occa- 
sionally cold and chilly; but more frequently they are warmer than the atmosphere. 
Hail also occurs repeatedly in the cool season; in the Lahor registers I found 


stones mentioned exceeding half an inch in diameter. 


The hot season and the rainy season are not so distinctly separated in 
the Panjab as in lower latitudes. From the end of March the temperature rapidly 
increases; the end of the month is frequently cloudy and close; at some stations I 
tind remarked that 4 to 6 days occurred without any direct insolation; the wind continues 
variable, but the north-westerly direction in general prevails. In April the first hot 
winds, and dust-storms with hot winds, are observed on the south-eastern borders; but 
the weather may be changeable still in the middle of May, particularly by hailstorms, 
frequently followed by a very strong depression of temperature. In 1853, May 13th, 
iw heavy hail came down with storm from the coast, from Lahér to Ferdzpur; the 
temperature at Lahor fell to 64° Fahr., at Sialkét even to 59° Fahr.; the rain is noted 
= 14, inches at Lahor in 2 days, “a quantity rather exceptional for this month.” 

Still up to June, unless a very cloudy sky interferes, the mornings and 
evenings are comparatively cool, but later the daily variation is very much 
reduced. At Attok, June 27, 1855, the temperature was 110° at 8" a.m. July is the 


' Snow fell unusually late at Berlin that year (1841) —the 29th of May, at about 10" pon. 
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month of greatest rain, with thunderstorms, but 4 to 6 inches all the month are 
unusual for the northern parts. The rain, however, by its violent and sudden preci- 
pitation, makes itself more felt; the country also becomes more frequently flooded 
than might be expected from the quantity fallen. Four days of rain at Lahor, 
July 20 to 24, are called here “a season such as has not been enjoyed for years, in this 
part of the Panjab at least;” in the environs of Déra Ismael Khan heavy steamy fogs 
preceded those rains in the middle of July. Isolated rains and hailstorms are also 
observed in June, but dust-storms without rain are more numerous; for the northern 
and western parts the total amount of rain is altogether very limited, and the greater 
part of it comes down in the cool season. 

As the heat increases the more regularly dust-storms occur, with variable 
direction, not unfrequently beginning with full power after a calm of several days, 
when the surface of the ground has become sufficiently heated. A phenomenon 
peculiar enough, but I think not yet sufficiently noticed, is the circumstance, that the 
hot wind, whatever may be its direction, diminishes considerably in power atter 
sunset; only later in the season, when the temperature remains nearly the same all 
night, it continues steady. In Hindostan, especially when approaching Bengal, it 
regularly ends half a hour to an hour after sunset; or, as I shall have occasion to 
detail when examining the mean directions calculated, it continues at some height above 
the ground; and, in favourable nights, with delicate instruments,’ even in the hot 
season, a mild south-easterly counter-current may be observed along the ground. 1 
also allude to it as it is somewhat analogous to that general stream of the rainy monsun 
rushing up through Hindostan to compensate for the volumes of air ascending from 
that Indian funnel, the Panjab, during the months which there are the hottest. 

In the hot weather tents give but a very insufficient protection; even when 
‘louble-roofed the direct rays of the sun produce an accumulation of heat not without 
analogy with that behind the glasses of a wall-case; and gradually so high a tem- 
perature radiates from the inner surface of the tent that it becomes easily perceptible 
to the raised hand which of its two sides is the nearer to the tent covering; a ther- 
mometer in the tent then regularly stands a little lower when hung up still under 
an umbrella for protection against the radiating heat. In houses wetted tatties—air 
being artificially thrown against them by revolving wheels (thermantidots)—combined 


’ Compare “Phys. Geogr. of the Alps,” Vol. L, p. 89. 
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with a most careful exclusion of glare, at times considerably reducing the light, are the 
protections used. It is surprising to see how backward in this respect the houses of 
the natives, even those of the highest rank, were before Europeans had introduced 


their experiments. 


Nevertheless, the temperature rises high enough even inside the houses; I quote 
some observations communicated, by Colonel Syxzs.! 

On the 22nd of May 1849, at Ferdzpur, latitude 30° 53’, on the Satlej river, the 
thermometer stood at 104° Fahr. in a good house, the usual precautions being taken 
against the hot winds. Even in August, at Peshaur, with thunderstorms and heavy 
rain on the 7th, 9th, 15th, 16th, 17th, 20th, and 29th, and with several light showers 
besides, the maximum was 104° Fahr. at 4 p.m., the minimum at sunrise 81° Fahr., the 
midday maximum 101° Fahr., and with a midnight maximum of 100° Fahr.; and yet 
the Report says, “The month had not, however, been characterized, as would be 
supposed by the indications of the thermometer, by any unusual degree of heat over 
those which had just preceded it. It even did not range so high as in May, June, 
and July.” 

For Bagdad (Lat. N. 33° 20’; Long. E. Gr. 44° 24’), Col. Sykes, communicates 
observations, by Dr. Watuin, which approach the Indian type of the hot season and 
even fully reach the maxima there observed. Dr. Wauuin’s thermometer was put up 
in the shade of a house, outside, on the second story with a northwest aspect on the 
hanks of the Tigris. His readings were on the 19th of July 1848 at 2" p.m. 
122°-9 Fahr., wind W.N.W.; on the 13th and 18th 120°:2; and on seven other days 
in the month of July 118°-4; the lowest heat in the month at 2" p.m. was 101°°3 
on the second of July, wind N.W., clear. 


Isolated maxima, even means of 2 to 3 hours, we know may become very high 
in Europe too, but generally we do not keep in mind for comparison that the daily 
means already differ very much, most of all the monthly means. The means 
are to be kept in view as characteristic for the regions of extreme heat in India. 
Indian heat sometimes continues for weeks, with an extremely small daily variation. 


Maxima of about 125° Fahr. seem to be the highest which can be expected, at least 


1 Phil. Trans. 1850, P.II., p. 329. At the close of March, as General Jacon communicated to me in 1863, 
he had in a large tent, east of Kach, 110° Fahr. 
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when glare and radiation from lateral objects are excluded; and they are very rare even 
in the deserts of Africa, where, besides, the mean of the day is considerably lowered 
by the rapid decrease after sunset.’ 

In the southern parts, approaching Rajvara, the phenomena of heat are about the 
same; the quantity of rain is still considerably less and its distribution more irregular; 
in 1854 from May to November only four showers of rain fell at Multin. The mean 
of the year at this station is the hottest of all the Panjab, 76°8° Fahr.; the mean 
for June, July, and August 92°0° Fahr. is only exceeded by that of Déra Ismael 
Khan (93°9) and Shahpur (93-0); but the single months June and July are hotter at 
many of the stations higher up than at Multan. 

In Autumn the breaking up of the heat is coincident with storms and_-rains; it is 
the temperature of the surface of the ground which is then materially altered; and as soon 
as such storms occur—which are spread over a large surface—the depression may become 
very sudden and very great. At Lahor, the 8th of October 1855 the temperature had 
sunk 16° Fahr. after some storms—first with dust still, but soon with heavy rain— 
had passed along the valley of the Ravi. From October to December the temperature 
decreases very rapidly; a difference between the monthly means of 8° to 10° Fahr. is 
very frequent. Miasms are much less malignant than in Hindostin and Bengal, 
although the towns of the Panjab, especially Lahor and Amritsar, are extremely filthy 


in the quarters occupied by the natives. 


The absolute extremes are taken from the observations by Dr. Demssrer, Dr. 


Turnsutt, and Dr. Jones at Ludhiana. 


The mean insolation I took from the Parl. San. Rep., Dr. Trrrron’s observations 
at Ambala (1851-52), and Dr. CarvEw’s registers at Ferdézpur; they are the mean for 
the period from 1855 to 1859. In the hot months they are above those of Hindostan, 


but as detailed before they remain below those along the Indian coasts.? 


' This was, amongst many others, one of the very important meteorological results of Dr. Bartu’s observations 
in Africa. 


? For the “daily variation” in the Panjab see pp. 88 and 89; for the “variability,” p. 128. 
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Absolute Extremes 
from observations at Ludhiana. 











Extremes. Extremes. 


l| Months. Months. 


Min. Max. 














| February......{/ 42 | 81 { August....... 

i March........ September ..... 63 98 
i 

He ADIL Sean Th 8 oe October....... 52 95 
\ May sd coatardia een November ..... 42 84 
i December...... 32 70 














From stations where the extremes have been noted less regularly, but where the 
maxima (coinciding with the more central position in the region of greatest heat) are 
considerably higher, I quote, for July: 

Déra Ismael Khan 116 
Guzéra ....... 122 


Mean Insolation 
from observations at Ambala and Ferdzpur. 

















Ambala. Ferozpur. Months. Ambala. Ferdzpur. 








Months. 
| 






January ......... ¢ 95 duly... .. eee. 
February ........ August. 2... 0.08, 
March. ......... September........ 
April... 2.2... October ......... 
WOM ay hank a eae hae des November........ 
June... ... 2 eee December ........ 












Plates to be compared: 

Valley of the Bids at the crossing between Amritsar and Jelinder, a bright and 
brilliant January aspect, the ground is still rather barren. Or. No. 182, Part IV., No. 23a. 

The Jhilum river with the salt range in the distance; though in the cool season 
a oe haze of dust is spread over the country and the lower parts of the horizon. 

. Nr. 184, Part IV., No. 23b. 

Drift sands in the Interior of the Sindh Sager Duab, and Alluvial High ground 
on the border. Part I, No. 6, a and b. 


1850, 


Hours of observations: 
ScuLtacintweit, “Met. Mscr.,” Vol. 26. 


Height. 
1026 feet. 


Particularly detailed and careful, also observations of a very good barometer. 


Min. 


se 


tude East Green. 


AMBALA. 
76° 48’. 8F 


gi 


oD 
4"; $8 


2h 40™; 


3 


Lon 


1 


om; 12 


5 


Latitude North. 
30° 21'-4 
SR.; 98 


1851-56 


SS. 


? 


4 


? 


TRITTON. 


1850-56. 
SR.; 10 
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Latitude North. 
29° 12’ 


Months. 








! 1853. | 
| 





Mean of Mean of 
SR. 4h pa. the Months. SR. 4" po, the 
month. month. 





GROUP IV: PANJAB, 


Amnitsir, see GovinpGHAR. 


ASNI. 


Height. 


Longitude East Green. 
Ab. 410 feet. 


70° 7' 


1853. Derupratr. SR.; 10; 4; SS. 


ScaLacintweit, ‘Met. Mscr.,” Vol. 32. 











August ....... 80 
89 79 September .... . 78 
October....... 


86%, 
86 
72, 






69 
75 















General mean of the seasons and of the year. 
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BANNv. 
Latitude North. Longitude East Green. Height. 
32° 40° 70° 30/ Ab. 1,800 feet. 


1852-54, Maxwevut, Detpratt, Nurry. SR.; 10; 4; SS. 


ScuLacintwerr, “Met. Mecr.,” Vol. 32. 







































1852 1853 1854 
Months. ee 
Mean Mean Mean { ™ean. 
SR. 4" p.m. | of the SR. 4 p.m. | of the SR. 40 p.m. | of the 
month. , month. month. 
January see sees teas 42 55 48-5 42 59 50-5 | 49-5 
February | ---- | +++) | ss) [51 65 | 58:0 | 46 58 | 52-0 | 55-0 | 
March sees eee sees 58 75 66-5 54 69 61-5 64-0 | 
April sees wees see 66 84 75-0 65 81 73-0 74-0 
May datiia: W Staate ten IM ct 74 93 83-5 74 88 81-0 | 82-0 | 
June sriette- I) wettate Waxes 85 104 | 94-5 87 96 | 91-5 | 93-0 | 
July wus dh eteones Ul sara 86 | 98 | 92-0 84 96 | 90-0 | 91-0 
August 82 92 87-0 82 94 88-0 84 97 90-5 | 88-5 
September | 79 94 86-5 79 93 86-0 79 94 86-5 86-3 
October 68 86 77-0 67 84 75-5 64 81 72-5 75-0 
November 58 74 66-0 56 77 66-5 53 71 62-0 64-8 
December | 464, | 61 53-7 | 50 62 | 56-0 48 63 | 55-5 | 55-1 
Year | | | ae eee for 1853: 74-2 for 1854: 72-2 73-2 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. 








Sept. to Nov. Year. | 


tr 
=! 
we 


GROUP IV: PANJAB, 


Déra GuAzr Kuan. 
Latitude North. Longitude East Green. Height. 
30° 0’ 70° 54’ 200 feet. 


1852-4, 1856. IRwin; Furmine; Norty; Maxweuu. SR.; 10; 4; SS. The four months of 1856 had 
heen copied without the observer's name being mentioned. 


ScHLaGiIntTwEIT, “Met. Mscr.,” Vol. 32. 






















































Months. General 
Mean Mean mean. 
SR. |4" p.m] of the SR. |4" p.m.] of the 
month. month. 
| Jan. | 35 48-5 40 63 | 51-5 51- 
Febr. 58 63-0 46 70 | 58-0 59-7 
March || 60 67-5 | 57 74 | 65-5 68-9 
April 61 75-0 64 87 | 75-5 78°6 
May 75 86-0 75 93 | 84-0 85. 
June 85 93-0 1 86 | 100 | 93-0 5 93-8 
July 83 90-0 85 94 | 89-5 | 90 99 | 94-5 91- 
Aug. 78 R5-0 | 82 95 | 88-5 | 87 96 { 91-5 88.3 
Sept. || 77 86-5 | 76 | 94 | 85-0] 79 | 95 | 87-0 86-2 
| Oct. i 63 73-0 60 82 | 71-0 | 60 82 | 71-0 71-7 
Nov. 1 93 65-5 55 7d | 65-0 | 48 72 | 60:0 64-3 
| Dec. } 49 54-5 47 66 | 56-5 | 47 64 | 55-5 55-5 
Year for 1852: 74:0 for 1853: 73:6 for 1854: 74-2 ore 74-6 














Isolated months (means). 1851: Nov. 67°5; Dec. 55°5. 1855: Jan. Al. 
General mean of the seasons and of the year. 






Dec. to Febr. 
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Déra IsmAeL Kuan. 


Latitude North. Longitude East Green. Height. 
31° 39'-6 70° 56’.5R 478 feet. 


1852-4. Harrison; Wauuicy. SR.; 10; 4; 5S. 


Scutacmrweit, “Met. Mscr.,” Vol. 32. 


eee 






































1852 1853 

General 

Months. Mean Mean mean. 
SR. 4) pm. | of the SR. 4" pm. | of the i 
month. month. 

January oleae WES geass 42-3 55-8 49.0 trae ee ake (49-0) 

February tae eae tee 57 67 62 50-2 60-2 | 55-2 58-6 
April tree vee reas 72 84 78 72 88 80-0 79-0 | 
May tees tee tee 82 93 87-5 78 93 85-5 86-5 | 
June eee [ovens [oases P89 102 95-5 | 87 100 93-5 | 94-5 | 
July 93 99 | 96 90-5 | 100 | 95-2 J ---- | wees | vee 7 95-6 | 

August - 86 96 91 87 97 92-0 91-3 
September | 86 94. 90 sete NA ae ees Nee wae +++ 190-0) | 

October 72 85 78-5 76 92 84.0 81-2 

November 57 70 63-5 62 79 70-5 67-0 

December || 46 57 | 51-5 | 49 59 «| (54-0 52-7 
Year er Jokes reer 76.3 | 

General mean of the seasons and of the year. 








| Dec. to Febr. March to May. June to Aug. Sept. to Nov. : Year. 
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Frrdzrur. 
Latitude North. Longitude East Green. Height. 
30° 57'-1 74° 38'-48 1,120 feet. 


1850-4. Raz; Grey. SR.; 45 50™; 12; 2" 40™; 4; SS.: SR.; 10; 4; 10. 
ScnLaaintwert, “Met. Mscr.,” Vol. 31. 
1851. Journ. As. Soc.; left out on account of great and irregular differences. 
1855-9. For this period the Parl. San. Rep., Vol. IL, p. 163, give a mean of 77:9; but the hours 
being not detailed I left this series out, as particularly for regions where the daily variation is 
so great the combination of the hours is of more than ordinary importance. 


General mean of the months. 












































1850/51 1852 1853 1854 g 

: : 

Months. os 4 Pe 4 = a es A = 

( a © 

SR. |sra) g 8 | SR. [dra] g S| sp. [4b pa. a S| sr. [4h paw, a 3 5 

: ag m8 2 22 

| January 43 59 |51-0] 36 63 |49-5] 38 57 /47-5] 49 60 | 54-5] 51-0 

February 48 67 |57-5] 47 | 73 | 60 44 71 157-5] 55 63 | 59-0] 58-5 

March 61 80 | 70-5] 53 73 | 63 52 80 166-0] 63 73 |68-0] 66-9 

| 

April 63 96 |79-5] 61 $6 | 73-5] 60 88 | 74-0] 76 87 | 81.5] 77-1 

| May 70 | 100 | 85-0] 69 89 | 79 68 94 |81-0] 82 92 | 87.0] 83- 

, June 83 | 100 |91-5] 78 | 95 |86-5] 80 | 102 |91-0] 91 | 100 | 95-5] 91-1 

| July 83 93 |88-0] 82 94 | 88 82 95 | 88-5] 85 92 | 88.5] 88-2 

, August 80 | 91 }85-5]/ 74 | 87 |80-5] 80 | 101 |90-5] 85 | 93 | 89.0} 86-4 

"September | 75 | 95 /85-0] 73 | 92 [82-5] 76 | 99 /87.5] 82 | 91 | 86-5] 85- 
October 60 | 89 174-5] 56 | 85 |70-5{ 60 | 84]72-0] 72 | 81 |76-5] 73-4 | 

November || 46 | 77 |61-5] 48 | 74 |61 . 1 |... ] 56 | 72 | 64-0] 62 
December | 41 | 65 153-0] 35 | 63 | 49 . . [eee 53 | 65 [59-0] 53-7 

Year for 1850/51: 73-5 for 1852: 70-2 bane for 1854: 75-7] 73-1 | 

















Isolated month (mean). 1855: Jan. 52:6. 
General mean of the season and of the year. 











| Dec. to Febr. March to May. Sept. to Nov. Year. 


( 54-4 | 75+7 | 88-6 | 7327 | 73-1 
i 
A pits Seo seep eee aS Eee een an Sas SSS ee 


June to Aug. 








= = 
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GovinpGArH, close to Amrirsir. 


Latitude North. Longitude East Green. Height. 
31° 40’ 74° 45! Ab. 900 feet. 
1852-4. General means, based on SR. and 4, Scutacintweit, “Met. Mser.,” Vol. 31 (Rain in Vol. 29). 


1857-9. Parl. San. Rep., Vol. II, p. 189. Hours not mentioned; probably too warm (about 3°) 
from arbitrary combination of hours or imperfect protection of the instruments against radiation. 












































1852-4. Mean of the month. 
f 
! ! 
January 51-0 July 85-5 
February 56 August 84-0 
March | 64-7 September 83-5 
April 73-2 October 76-5 
May 81- November 63-2 
June | 85- December 55-5 
| | 
Mean of the seasons and of the year. 
| = = = = = 
Dec. lo Febr. March to May. | June to Aug. | Sept. to Nov. Year. | 
ee ener eres eeee eee | 
54-2 | 73-0, | 84.9 | 74-4 | 71-6 
GuGERA. 
Latitude North. Longitude East Green. Height. 
30° 51’ 73° 0° Ab. 600 feet. 


1851. Journ. As. Soc., 1852, p. 383, and Sykes, British Assoc. for 1852. No details known. There 
it is given: Goojarea. 




















| 

1851. Mean of the month. | 

| 

January 50 July | eee | 

February 59 August 89.5 | 
March 691/, September 82 

April 7M, October wae | 

May 90 November 58 

June 95, December aes | 

| i 





Mean. March, April, May: 79. 
IV. 36 
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HAwst. 
Latitude North. Longitude East Green. Height. 
29° 6’-1 75° 57'-18 Ab. 1000 feet. 


1850-51, and 1855, May and June. Trine; Hinurarp. The monthly values can only be considered 
as approximations, The instruments were not very regularly read, but they seem to have been 
very well put up. Scuiacintweit, “Met. Mecr.,” Vol. 24. 





Mean. 1851 and 50. 





Jan. 1851|55-5] April | 1851] 88-1 1955 | Mean July 1851 | 86 Oct. 1851 | 72 
Febr. » |62-0] May » |95-7/95-2)95-4] Aug. » | 82 Nov. » | 65 


se aigait ‘ es June » |94-0/99-9/ 96.9] Sept. » | 79-8} Dec. 1850 | 57-5 


he 











General mean of the seasons and of the year. 















March to May. 


! 
| Dec. to Febr. June to Aug. | Sept. to Nov. 
| 








58-3 | 85-0 88-3 72°3 76-0 








HosHiAnpur. 
Latitude North. Longitude East Green. Height. 
31° 32’-2 75° 53'.98 1,066 feet. 





1851-4. MacasH; Strover. Means based on SR. and 4. ScuLacintwelt, “Met. Mser.,” Vol. 31. 































Mean of the months. Mean of the months. 
Months. General Months. General 
mean. mean. 
H 1850. 1852. 1854. 
| January 49-6 | 54:8 57-3 53-9 | July 86-0 86-6 86-1 86-2 
February || 57-0 63-9 56-0 59-0 | August 85-6 83-4 85-1 84-7 
March 63-8 64-4 ao 66-6 September] ---- 84-6 83-7 84-1 
April 81-3 hee 79°7 80-5 October 78-4 see sees (78-4) 
May -++» | 85-4 | 85-1 } 85-2 | November | 61-6 | ---- | 64-4 63-0 
1850 . 
June 93-2 | 91-3 | 91-7 92-1 | December | 55-1 wes 58-0 56-5 
Year saat 2 Pe 445% 74.2 
beets = 

















General mean of the seasons and of the year. 








Dec. to Febr. March to May. June to Aug. | Sept. to Nov. Year. 
| 
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JALHANDAR. 
Latitude North. Longitude East Green. Height. 
31° 19'-5 75° 33'-38 Ab. 900 feet. 


1852-4. Rem; Boye. SR.; 9; 12; 2; 4; SS. (1851, Journ. As. Soc., left out, being quite irregular.) 


Scauaaintweir, “Met. Macr.,” Vol. 31. 





























1852 1853 1554 
L General 
Mean of Mean of Mcan mean. 
ae SR. | 4 px. | the SR. | 4h px. {| the | SR. | 4! ps. | of the 
month, . month. month. 
January 42 61 51-5 51-3 54-8 53-0 151-6] 60.2 | 55 53-5 
February 55 72 63-5 fue sees 753-3} 58-2 | 55-74 59-6 ; 
March 58-5 70-6 64-5 65-3 75-0 70-1 161-3] 70-7 | 66-0 | 66-9 
April 68-8 79-6 74-2 72-6 80-9 76-7 |72-4| 84-4 | 78-4] 76-4 
May 78-7 85-0 81-8 78-4 84-8 81-6 1[78-4| 83-9 | 81-1} 81-5 
| June 82-0 88-2 85-1 86-6 |. 91-1 88-8 [87-3] 89-2 | 88-2] 87-4 
July 86-3 88-9 87-6 84-3 89-1 86-7 83-2} 89-4 | 86-3 | 86-9 
| August 82-9 84-1 83-5 tee tees «+++ 782-8] 88-0} 85-4] 84-4 
October 69-9 81-9 75-9 ace Bia Socie reheat ante aie ee ts acess (75-9) 
November | 62-1 71:4 66-7 tae tee «-«+ 160-4] 68-9 | 64-6 | 65-6 
December | 54-6 60-7 57-6 tee tte sees 156-2] 60-2 | 58-2] 57-9 
Year eee Bees nee 13-3 




















General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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JHiLUM. 
Latitude North. Longitude East Green. Height. 
32° 55’-2 73° 42'.08 1,620 feet. 


1852-4. Jounson; Davipson; Hannay; Nispet. SR.; 96 50"; 12; 2" 40™; 44; SS.: and SR.; 10; 4; SS. 
ScHLAGINTWEIT, “Met. Mecr.,” Vol. 29. 


As. Soc. for 1851 left out, being too hot (and besides very incomplete). 


1852 1853 














| Ss 
| 3 
: 8 
Months. | Mean Mean Mean 5 
! SR. | 4" par | of the 7 SR. | 4" p.m. | of the | SR. | 4" 0. | of the & 
| month. month. month. 
| 
| January 41-1} 59-8 | 50-45 (50-45) 


February |52-.3} 69-6 | 60-95 |46-5| 67-8 | 57-15 [47-6] 64-4 56-0 58-0 


March 54.2] 67-1 || 60-65 154-5] 79-0 | 66-7 60-6] 76-0 68-3 65-2 
April 62-6) 82-4 72-5 60-0] 84-1 72-05 171-6] 79-3 75-45] 73-3 
May seve] sees see 76-1) 93-0 | 84-55 178-9| 85-7 82-3 83.4 
June 82-5] 102-2 92-35 180-4/102-2 | 91-3 88-3] 93-6 90-95] 91-5 
July 82-2] 96-7 89-45 179-9] 93-3 | 86-6 82-6] 88-8 85-7 87-25 
August 76-2| 86-1 81-15 85- 92-8 89-2 85.2 
September | 80 87 83-5 sere freee tee 82-1}; 90-7 86-4 84-95 
October 69-5] 82-2 | 75-85 ]...-] ---- arr 69-4| 76-9 73-15] 74-5 





November |/65.5| 72-7 | 69-1 
December |45.6|] 61-7 | 53-65 






































Year I caskemeaee Mls if aac ee FN Se sani 72.3 

ee ee | 5) 
General mean of the seasons and of the year. 

Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. 
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KonAt. 


Latitude North. Longitude East Green. Height. 
33° 32'.5 71° 22'.98 1,725 feet. 


1851. Journ. As. Soc. 1852. 

1852-6. Moss, Deanr, and since 1844, Wauuicu. The observations of the latter were very 
detailed and careful, and the correctness of his instruments was ascertained by comparison with 
ADOLPHE’s instruments. SR.; 9"50™; 12; 28 40™; 4%; SS.: and SR.; 10; 4; 10; Max. Min. 


Scubaaintwetrr, “Met. Mser.,” Vol. 32. 








































































1851 1852 
/ General 
Months. Mean of Mean of Mean | Mean mean. 
4h pom, SR. '4 par! of the] of the 
month.] month. 
| 

Jan. 50-5 51-8 
Febr. | 58-5 59-4 
March} 67-3 68-7 
April | 77-7 75-9 i 
May | 88-0 86-7 
June 93-0 91-3 

| 
July | 92-1 90-0 
Aug. | 90-4 87-6 | 
Sept. 86-7 | 
Oct. tee (78) 
Nov. | 57-9 62-2 | 
Dec. 58-0 57-6 

i! 
Year 74:7 | 











General mean of the seasons and of the year. 
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KAaTRARPUR. 
Latitude North. Longitude East Green. Height. 
31° 26'-7 75° 29'.18 Ab. 800 feet. 


1851 and 1852. Davipson. SR.; 10; 4; SS. 


ScrLacintWert, “Met. Mscr.,” Vol. 26. 


Nov. and Dec. interpolated, to obtain the means, from analogy with neighbouring stations. 

















Dec. to Febr. 


























General mean of the seasons and of the year. 





1852 
Months. General 
Mean Toean. 
| 
i January 53- 57. 57-0 
February 56: 62- 61-4 
March 64. 65- 67-5 
April 74.2 72- 76-6 
| May 82- 83 - 86-4 
| June 88- 88-9 91-0 
| July 84. 88.2 87-5 
, August 85. 84-7 87-0 
| September 83- 87.5 88-6 
| October ED 78- 79-6 
November (69) (69) 
| December (60) (60) 
| 
Year sees for 1852: 74-7 76-0 
diss ee A a 8 SS 
























Lawor and Mianmir. 
Latitude North. Longitude East Green. Height. 
Lanér: 31° 31'-1 74° 14'.6B 839 feet. 

1851-6. Of Lahor and the military station Mianmir, in its immediate vicinity, I had 6 different series of observations, of which the 
Sth. light cavalry station at Anarkalli extended over the longest period—from April 1851 to December 1857. Also the artillery 
station at Mianmir was very complete and carefully observed. I took the general means, excluding, however, those observations 
which deviated irregularly, even if not very much, from all the others. The names of the principal observers are: CUNNINGHAM, 
Doprprinc, McLines, Patton, Raz. The hours were: SR.; 10; 4; SS.: SR.; 10; 4; 10; Max.; Min.  Scutaem3werr, “Met. Mscr.,” Vol. 30. 










































































| | 
i | 
j | 1851 a 
ft # 
! Months. Mean Mean 5 
SR. {4" pm. SR. |4"p.m.| of the 4" py. 3 
ga ° 
| 
| Jan. 40-0} 67-6) 53-8 139-1] 66-9] 53-0 39-5 52-2 50-8] 64-8] 57-8 [52-3 
Febr. || 48-1] 71-3] 59-7 |50-5| 75-3] 62-9 45-4 54-0 54-2] 78-7) 66-4 |60-7 
|| March || 57-0] 81-8] 69-4 ]56-51 73-8] 65-1 54-2 66-1 64-0] 92-3) 78-1 ]68-3 
April || 68-8| 90-3} 79-5 |67-0| 85-8] 76-4 66-6 80-4 67-3] 94-4) 80-8 ]78-6]) 
May 77-0] 99-5) 88-2 173-7/91-5]| 82-6 74-1 87-1 81-1] 99-7} 89-9 [87-1 
|| June 85-0/101-5} 93-2 183-7] 95-5] 89-6 85-4 96-7 80-6} 98-4) 89-5 192.2 
July 81-1] 89-5] 85-3 184-9| 94-7] 89-8 80-6 88-2 79-3|/100-0) 89-6 |87-6 
Aug. 81-6] 91-2) 86-4 |79-5| 85-6] 82-5 80-7 89-6 79-7| 95-6] 87-6 |86-4 
| Sept. 77-5| 94-6] 86-0 179-1)92-7| 85-9 77-3 86-0 79-3| 94-0] 86-6 [85-7 
Oct. 64-9| 87-5) 76-2 ]66-8| 87-2} 77-0 63-2 73°+7 67-9| 94-3) 81-1 |77-0 
Nov. 54-0} 76-0} 65-0 156-3| 70-9] 63-6 53-3 64-3 63-8] 81-8) 72-8 ]66-.4 
Dec. 41-4] 70-5] 55-9 |40-0168-5] 54-2 44-1 -4) 54-7 55-2] 76-9] 66-0 [57-7 
Year for 1851: 74-9 for 1852: 73-5 for 1854: 74-4 for 1856: 78-9 }75-0 














General mean of the seasons and of the year. 


Junc to Aug. 


Dec. to Febr. | March to May. 








Sept. to Nov. | Year. 
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Laya. 
Latitude North. Longitude East Green. Height. 
30° 59! 70° 57’ Ab. 450 fect. 


1852-5. Native sub-assistant Surgeon. SR,; 9"50™; N.; 2 40™; 4; SS.: SR.; 10; 4, SS.; 4. 


ScuLacintwelt, “Met. Mscr.,” Vol, 32. 
















































































B 
| Months. Mean of Mean of Mean of g 
‘| SR. | 4" p.m. the SR. | 4" pa. the SR. | 4" p.m. the g 
; month. month. month. S 
! 
i January {52-7] 58-3 53- 47. 49-5 
| February |59-3] 66-1 60-6 56-1 59-3 
/ March {65-5 70-2 69-1 | 64. 66-6 
| 
i April '74.3| 79-7 80: 76. 76-5 
| May B1-2| 87-2 87 82-0 | 93-2 
June 89-6} 96-2 98 92. 91-9 
| 
| July 87-7| 92-7 90 87. 88-6 
| August | 80-6] 85-9 91 87. 85-9 
September |78-9| 88-4 89 84. 83-8 
' October 61-1] 76-8 81 78 - 71-6 
November ||54-1} 68-2 64 58. 58-8 
December || 44-4: 56-9 56 50-2 50-5 
| 
Year for 1852: 73-1 for 1854: 72- 72-2 























Isolated month (included in the mean). 1855: Jan. 46°5. 


General mean of the seasons and of the year. 











Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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LupHiAna. 
Latitude North. Longitude East Green. Height. 
30° 55’-4 75° 50'-28 893 feet. 


1851. Journ. As. Soc., 1852, and isolated originals, by Cuarx. 
1852-3. Demester; Hunter; CuarK; TurnBuy; Jones; SR.; 9 50™; N.; 2" 40"; 4"; SS. 


Scntacintwert, “Met. Mecr.,” Vol. 31. 

















































1851 1852 ! 
General 
Mean Mean mean. 
moetbns SR. 45 pm. | of the SR. 4" pw. | of the 
month. month. 
. January 
| February 61-8 
| March 67-8 
! / 
| April | 77-4 
May | 84-7 
' June 91-0 | 
July 87-8 
August Peas Vcecics 87-8 
September || 74-4 93:6 84-8 
October 58-4 88.4 75-3 
November rere eR Per 
December || 38-4 | 68-4 (53-4) 
Sean | eee = 





Isolated month (mean). 1850: June 92:4. 
General mean of the seasons and of the year. 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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Muttdy. 
Latitude North. Longitude East Green. Height. 
30° 10’-2 71° 34’. 6 480 feet. 


1852 and 1853. Morrizson. SR.; 10; 4; SS. 


Scunacintweit, “Met. Mscr.,” Vol. 32, 


The means for 1851 from Journ. As. Soc. were excluded, being too warm, probably in consequence 
of the improper combination of the series. 


1852 1843 
I General 
ii Mean of Mean of 
' Months. mean, 
| Mea sR. | 4" em. | the SR. | 4" po. | the 
" month. month. \ 


























January . tee sees 48 65 564, | (56%) 
: February wee see 56 66 61 (61) 
| March |. sates 1 “tide || 960 74 | 67 (67) 
| April Zz ay oe 74 86 80 (80) 
| May 80 88 | 84-0 81 90 85Y, | 84-7 
June | 89 100 | 94-5 88 99 934% {| 94-0 
; July | 85 96 | 90-5 | 90 97 | 93% | 92-0 
| August 85 93 | 89-0 86 96 91 90-0 
' September |! 83 91 87-0 84 94 89 88-0 
; October 72 83 | 77-5 74 87 80, | 79-0 
| November 65 73 69-0 65 79 72 70-5 
| December 46 73 59-5 . . sees 59M, 
Year 76-8 
Vite hasten ee _ 








Mean of the seasons and of the year. 









June to Aug. 









| 
| Dec. to Febr. March to May. Sept. to Nov. Yeer. | 
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NaAKkoDAR. 


Longitude East Green. 
75° Q7' 


Height. 
Ab. 840 feet. 


Latitude North. 
31° 7! 
1852-5. Grere. SR.; 10; 4; SS. 
ScHiacintweit, “Met. Mecr.,” Vol. 31. 


1851, Journ. As. Soc. left out, except February, to complete the year, being decidedly too hot 
from April. 

















Dec. to Febr. 























Mean of the seasons and of the year. 


March to May. 





June to Aug. 


88-4 











Sept. to Nov. 


Year. 


-I 
on 
i) 


| 1852 | 

General 

Months. Mean of Mean of mean. i 

SR. 4" pM. the the | 

month. month, i 

| January (53-9) 

| February (61) fl 

March 62 71-3 66-7 69-4 ! 

| 

| April 71: 82-6 | 77-2 | 

| May 79-3 | 90-8 | B5- 85-0 | 
June 82. 96-5 89-5 91.8 
July 85 93-5 89- 89-0 
August 82 87 84-5 (84-5) 
September | 81- 90.2 85. (85-7) 

October 71: 83-1 717-5 (77-5) | 
November 63- 72-6 68 -: (68-2) 
December 52- 62-8 57 (57-8) 
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NausHina. 
Latitude North. Longitude East Green. Height. 
34° 3-1 71° 58'-48 Ab. 1,200 feet. 


1854. Lirruer. SR.; 10; 4; 88. 


ScuLaaintweit, “Met. Mser.,” Vol. 32. 


The probable value was added for October to obtain the means. 











1854. Means of the month. 





ea 


Mean of Mean of 
Months. SR. 4" p.pr. the Months. SR. 4 pow, the 
month, month. 





January 37-7 64-6 51-1 July 82-7 99-7 91-2 
February 42.0 60-3 51-1 August 79-5 100-0 89-7 
| March 4 49-0 73-9 61-4 September 76-8 95-1 85-9 
| April 59-1 88-9 74-0 | October hi pases (74) 
| May 68-3 95-5 81-9 November 46-2 69-0 57-6 
June 79-7 110-7 95-2 December 39-5 72°5 56-0 
1 Year Met tod viet 72-4 





























Isolated month (mean). 1855: Jan. 43-6, included in the mean. 


Mean of the seasons and of the year. 





| Dec. to Febr. 








March to May. June to Aug. Sept. to Nov. 
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PrEsHAUR. 
Latitude North. Longitude East Green. Height. 
34° 3/2 71° 33°38 1,280 feet. 


"1851. Journ. As. Soc, 1852. 

1852-4. For this period I had the opportunity of comparing and combining numerous series of 
observations, made near the different barracks and hospitals of this large cantonment. The 
names of the principal observers are: ApaMs, BapDELEY, BucKLE, CoGHLAN, CRAWFORD, 
Curriz, Darrnect, Davipson, ForcHar, Grant, James, besides several others connected only 
with smaller series. The numbers I present are means of the best series selected. ‘The hours 
of observation were partly SR.; 9 50"; 12; 2" 40™; 42; SS.; partly SR.; 10; 4; 10; and Min. 
ADOLPHE, during his stay at Peshaur, had occasion to obtain valuable information in reference 
to the instruments in use and to the mode of the observations. 

Scuacintweit, “Met. Mscr.,” Vol. 28. 


























1851 1852 1853 1854 
| ' | General 
Months. Mean Mean Mean Mean 
of the | SR. |4" p.o.] of the | SR. | 40 p.m.| of the | SR. | 4" p.m.| of the | 
month. month. month. month. 

January 48-8 | 44-0 | 57-0| 50-5 | 46-3 | 53-3 | 49-8 | 51-1 | 69-0 | 60-0 52-3 
February 52:1 | 67-0) 59-5 | 52-5 | 61-4 | 56-9 | 52-3 | 57-4 | 54-8 57 
March -+++ 156-0 | 66-0] 61-0] 60-3 | 69-4 | 64-S | 56-8 | 66-4 | 61-6 62:5 
April sess 164-0 | 78-3] 71-1 | 67-1 | 79-1 | 73-1 | 71-1 | 80-0 | 75-5 73-2 
May -+++ 7 74-5 | 86-1} 80-3 | 79-4 | 87-0 | 83-2 | 76-4 | 82-9 | 79-6 81 
June s+++ 182-5 | 98-0] 90-2 | 80-5 | 96-0 | 88-2 | 88-2 | 95-8 | 92-0 90-1 
July 95-5 | 86-7 | 101-0] 93-8 | 85-5 | 95-6 | 90-5 } 82-5 | 92-8 | 87-6 91. 
August 88-7 | 82. 93-5} 87-7 | 84-0 | 93-1 | 88-5 | 84-4 | 86-6 | 85-5 87-6 

September | 87-1 | 78-5 | 93-5] 86-0 | 82-6 | 92-1 | 87-3 | 79-6 | 88-7 | 84-1 86-1 

i October 74-0 | 66-1 | 78-5! 72-3 | 70-0 | 80-1 | 75-0 | 67-0 | 79-9 | 73-4 73-7 
November 60-6 | 58 69-9) 64-2 | 58-6 | 71-2 | 64-9 | 53-1 | 73-5 | 63-3 63-2 
December 57-5 | 46-7 | 57-0; 51-8 | 51-5 | 67-0 | 59-2 | 48-1 | 62-3 | 55-2 55-9 

Year tees for 1852: 72-4 for 1853: 73-4 for 1854: 73-5 72-9 














General mean of the seasons and of the year. 








March to May. June to Aug. Sept. to Nov. Year. 


74-3 72.9 


| 

| 

— 
een 
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Rau.pinnl. 
Latitude North. Longitude East Green. Height. 
BS? 36.5 72° 59’-8P 1,737 feet. 

1852-5. Curriz; Jasreson; Barrow. SR.; 9" 50™; 12; 2" 40™; 45; S68. 
1851, Journ, As. Soc. is left out; being calculated by taking the mean of all the observations, it is 

decidedly too hot, particularly in summer. 

Several series being partly contemporaneous, I could take means for the values here presented. 

Scutacintweit, “Met. Mser.,” Vol. 29. 
[ap SS alieae ca See > y i 
i i | 
| 1851 1852 1853 1854 | 
S| Se ~ I le General 

I Months. 7} Mean ' Mean Mean Mean J °*™ 
I: ) of the | SR. |4" p.m. |] of the | SR. | 4! p.m.| of the] SR. | 4! p.n.| of the 
i month, ; month. month. month. 
| 
/  daunuary 49-8 | 50- 4 
4 February | 57-1] 5 4 
| March 4 
| April 74-2 8 
i May 86-9 5 
| June 90-9 J | 
i duly 85-5 ‘1 i 
August 83-2 | 
‘September | 85-7 -0 
October 76-2 ‘0 
November 3-1 
i, December 3 
Year “4 




















Isolated months (means included). 1855; Jan. 47°2; Nov. 61°9. Dec. 58-7. 
General mean of the seasons and of the year. 


| 
| Dec. to Febr. March to May. | June to Aug. Sept. to Nov. Year. 
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SHAHPUR. 
Latitude North. Longitude East Green. Height. 
32° 14'-0 72° 32’. 5p 681 feet. 


1854 and 1855. Approximations sent in by a native doctor of the 2ist. Reg. N. I. They are said 
to be based on daily extremes. 


Scuvaeintweit, “Met. Mser.,” Vol. 32. 


The month of January is from 1855. 


1854. Mean of the month. 














{ 
January ....... 53 JULY sys eke 91 
February ...... 54 August........ 93 
March ........ 62 September... ... 87 

Aprils, coca ave auch 80 October ....... 76 | 
May ........., 86 November ...... 65 
June... ....., 95 December ...... 58 
Year.... 75 














General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 


55 76 93 76 75 
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Sratk6r, in the Panjab. 


Latitude North. Longitude East Green. Height. 
32° 29° 74° 30' 900 feet. 


1852-4. SR.; 4; SS. Tox; Cuarx. 
ScuiaGintweEit, “Met. Mscer.,” Vol. 38. 
1859. Min. and Max. Parl. San. Rep., Vol. IL, p.170. But the daily range being smaller, nearly 
throughout between the extremes, than between my other series of SR. and 4, the instruments 
probably had not been put up in a quite open position. I left out this series. 








; SS SS eee 













































| 1852 
General 
Months. Mean mean. 

| January | 40-5 | 61-8 | 51-1 | 41-7 | 55-2] 48-4 | 41-0 | 58-1] 49-5 | 49-7 
; February | 51-7 | 66-1 | 58-5 | 49-0 | 69-2 | 59-1 | 44-0 | 57-0] 50-5 | 56-2 
', March 56-7 | 77-6 | 67-2 | 57-1 | 79-2} 68-1 | 52-2 | 68-8) 60-5 | 65-3 
* April | 65-3 | 83-0 | 79-1 | 65-1 | 88-3 | 76-7 | 61-0 | 82-1] 71-5 | 75-7 
|, May | 73-0 | 92-1 | 82-5 | 72-0 92-1 | 82 70-2 | 91-4] 80-8 | 81-8 
! June | 84-0 | 96-9 | 90-5 | 84-0 | 101-0 | 92-5 | 87-1 | 101-2 | 94.1 | 92-3 
| July 77-4 | 91-5 | 84-4 | 82-1 | 92-4] 87-2 | 81-2 | 92-1] 86-6 | 86-0 
|, August | 79-0 | 85-6 | 82-3 | 82-0 | 97-8| 89.9 | 80-2 | 90-1] 85-1 | 85-8 
| September | 78-2 | 89-0 | 83-6 | 78-0 | 95-2] 86-6 | 80-1 | 90-0] 85-0 | 85-0 
"October | 67-1 | 82-0 | 74-5 | 64-5 | 81-6] 73 | 64-2 | 79-1] 71-6 | 73 
|| November || 57-9 | 70-0 | 64 55-0 | 71-0] 63 53-0 | 69-2] 61-1 | 62-7 
December | 43-0 | 61-2 | 52-1 odes gate Goll samaseck 48-1 58-0 | 53-0 | 52-5 

- Year for 1852: 72.5 oo for 1854: 71-1 

j 

| 














General mean of the seasons and of the year. 

























Dec. to Febr. March to May. June to Aug. 


GROUP IV: PANJAB, 297 


VAZIRABAD. 
Latitude North. Longitude East Green. Height. 
32° 26'-3 TA° 61-48 Ab. 900 feet. 


1851. Journ. As. Soc., 1852, Aug. and Oct. in original. 
1852-4. Ine1is, Empon, Russet, Sinver, ReaD. Means of several series. SR.; 9" 507; 12; 
au g4om; 4»; SS.; and SR.; 10; 4; 10. 
ScHLaGiIntweIt, ‘Met. Mscr.,” Vol. 29. 




















1851 1852 1853 1854 
Months Mean Mean Mean Mean | General 
: of the | SR. | 4" p.m. | ofthe | SR. |45 p.m] of the | SR. |4% pa] of the | Mean. 
month. month. month. month. 
January..... 53-8 146-2) 64-2] 55-2 145-6] 57- 51-6]40-0| 55-0/47-5 }52-0 
February .... | 61-9]}53-2}] 76-3 64-7 50-8] 67-6] 59 cree fnew e pane 9 
March... . . 68-5]51-4| 75-7] 63-5]65-6|81-4| 73-5]60-3| 71-1/65.7 | 67-8 
April... tas 81-8]67-7| 82-2) 74-9 ]71-2]82-0] 76-6]----]---s Jere [PT7-8 
May....... 91-1]76-8| 91-8] 84-3 178-2] 89-6| 83-9] 79 91 85-0 | 86-1 
June... 2... 95:5 185-1/100-2| 92-6 187-0] 98-8| 92-9]87-1|97-3|92.2 ]93-3 
July... . 2... 88-3]86-0| 96-0] 91-0] 83-9|95-3| 89-6] 84-1|90-8|87-4 [89-1 
August ..... 87-5 182-0] 89-9] 85-9 }85-6)97-1| 91-3]84-1|/91-0/87-5 | 88-0 
September ...]| ---- |80-9] 93-2| 86-5]81-7/95-6| 88-6]83-0|90-5|86-7 [87-3 
October..... 78-0]69-3| 88-3] 78-8169-9/89-6| 79:7 168-5] 78-0| 74-2 [77-7 
November... . || 67 57-4] 75-8] 66-6 $56-3] 75-9] 66-1]58-5|71-4|64-9 [66-1 
December... . || 61 47-71 61-0] 54:3] ----[--.-] «++. 151-61 60-5] 56-051 57-3 
Year ..... wees [for 1852: 74-9 eet 6 ill eauaes a | 




















General mean of the seasons and of the year. 









March to May. June to Aug. Sept. to Nov. 






57-1 | 77.2 | 90.1 | 77-0 | 75°4 
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GROUP V: WESTERN INDIA, 


RAJVARA, GUJRAT, KACH, SINDH. 


Abu. Bhij. Kirrachi. « 
Ahmadabad. Disa. Khervara. 
Ajmir. Erinptra. Nazirabad. 
Baréda. Haiderabad. ° Nimich. 
Beavr. Jacobabad. Rajkot. 


The lower course of the Indus passes through broad plains, but little undu- 
lated; a border of cultivated ground follows the shores of the river, but by far the 
greater part of the province is occupied by the Thar of Rajvara, the Indian desert. In 
reference to the breadth of the group, the hills of Beluchistén form the western border 
of this region, and the elevated grounds of Ajmir rise to the east of it. The climate 
is cool in winter, very hot in summer, but the difference is considerably smaller than 
in the Panjab. The littoral provinces, Kach and Gujrat, to the south, have, notwith- 
standing their vicinity to the sea, a surprising analogy with the type of continental 


climate. 


In the cool season, and even considerably later—from November to April— 
the NE. and E. winds bring down dust and cold from the Panjab to the shores of 
the Arabian sea; but high up the Indus valley sea-breezes may be observed 
to alternate with the most violent currents from the north; the breezes are so 
weak that they might easily be overlooked—the more so as wind-guages at Indian stations 


are but too often badly kept and rusty—if the nocturnal moisture and the great 
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quantity of dew did not direct attention to the breezes. Dew is here, for a great part of 
the year, the substitute for rain. In Karrachi the cool season does not begin much 
before December: in March, with the westerly direction of the wind the temperature 
rapidly rises. Cloudless nights and heavy dews are frequent, but also dust-storms 
and storms with rain occur: the amount of precipitation is very small. At some 
distance from the sea the cool season may be expected to begin about a month 
earlier. At Karrachi 45° Fahr. was observed, Jan. 22, 1851; at Bhaj General Jacos once 
had 42° as the minimum. (At Multan, in the Panjib, my brother Rossrr had, in Jan. 1857, 
several times 39°; 33° is the absolute minimum I got communicated by General Jacos.) 

From March to May the heat increases considerably; it becomes excessive 
for the lower parts; occasional thunder-storms, dust-storms, and particularly, even 
during calm days, a suffocating quantity of the suspended solid matter brought over 
from the desert by the ndrth-east winds is characteristic for this part of the year. 
Northerly winds prevail till the setting-in of the monsun. This takes place for 
Isarrachi and Kach in the beginning of May, at Naushéra and Sakker about middle 
of May. Observations of temperatures exceeding 100°, even in well-protected localities, 
are not at all unfrequent. In tents 108° to 110° may be’ observed. 

The temperature in the hot season is high and a residence in the cantonment 
of Bhij during the months of April and May, says Dr. Burnes, is rendered almost, 
intolerable by hurricanes, which envelop the houses in dust and sand, which are even 
driven into the houses through the joints of the windows. The hot wind in May is 
sometimes so scorching that its blasts are often not unlike the hot air rising up 
from low burning jungle: 106 degrees have been observed even on the sea-shore, at 
Mandvi. But we must not forget that, nevertheless, the means of the respective months 
are still considerably lower than in the hottest parts of the Panjab: 107°, such as 
at Disa in Gujrat, June 9th, 1853, is about the maximum outside the Rajvara desert. 
The nights during this period are equally suffocating. 

Dust-storms’ have been observed also in the Arabian sea; a very violent dust- 
fall with storm was communicated to me by Capt. MacDonatp, of the E. 1. C. navy, 


with whom [ went over from Aden to Bombay. 


" Recently, Febr. 20th and 2ist, 1864, even at Rome a dust fell which had been carried over from Africa in a 
very appreciable quantity. Secu, “Lea Mondes,” March 164. 


3B 
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The rainy'scason, which migh® coincide with the setting-in of the monsun, is 
limited to a very small precipitation. In the delta of the Indus, and along the shore, 
the quantity of rain is even less than farther up, at Naushéra and Sevan; from there 
to the north it diminishes again. At Mithankot storms with rain are rare 
altogether: dust is the more frequent, and from August, though the south-west 
winds continue sometimes till October, no more rain falls. In the latter part of 
the autumn, in November, small quantities of rain occasionally fall high up along 
the Indus. The winds are variable but chiefly northerly. Even here rains of some 
unusual amount are somewhat dreaded, as being unhealthy. 

Autumn here is the season which makes one suffer most. 

The oppression of the atmosphere about the close of the monsun is excessive; the 
approach of October is dreaded equally by the native and European population as 
extremely unhealthy. The Ran, flooded with salt water from May to October, begins 
then to form a marshy swamp before it becomes dry and incrusted with salt. 
Also the rivers running into the Ran contain scarcely any water, except in the rainy 


season. Many of the tanks frequently dry up. 


The higher stations show a temperature somewhat less intolerable during the 
hot. season, but the decrease of temperature is very small, since, Abu excepted, the 


rising of the ground for all of them is very gradual. 


The health in many parts of upper Sindh suffers very much from miasmatic 
exhalations. The inundations of the Indus—the drying up of which occupies a con- 
siderable portion of the year—may be considered as one of the principal causes. Dr. K1rx' 
observed that in Sindh the exhalations from rocks, chiefly in places where the water 
contained in the rocks is brackish, can also become a material source of unhealthiness;’ 
and, unexpected as it may be, a detailed inquiry into the physical conditions of 
the country verified the fact stated, that here occasionally the rocks, by remaining 
moist after the country had dried up, are for some period more unhealthy than the 


flats along the Indus, the period of drying up being more dangerous in reference to 


' Medical Topography of Sindh. Calcutta, 1847. 
3 But he declares it to be connected “with the unspent material of volcanic agency (!) contained in the rocks 


and gradually emanating from them.” Ibid., p. 20. 
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malaria than even that of perfect inundation. From the same reason a dry river bed 
remains for a long time a dangerous locality; the water below the bottom of the 
dry bed is then still near enough to fill it with its evaporations. Near Karrachi the 
water is 12, even 20 feet, below the ground in the dry season; in the bed of the river 
Sidri only 2 feet, perfectly dry as it may appear. 

Also the ravines and valleys of some of the smaller hill ranges, such as the Rajmahal 
hills, or those of Berar and Malva, might perhaps be alluded to as analogous cases, 
on account of their malarious character continuing all the hot season, apparently 
dry as they are; but these, at the same time, are covered with such a luxuriant 
vegetation that a direct comparison with the provinces near the month of the Indus 
is scarcely possible. 

The delta of the Indus and the province of Kdach are also considered un- 
healthy by the natives from other parts of India. The most common diseases among 
the Indians are fever and rheumatism; cholera, which has been so fatal in the neigh- 
bouring provinces, has never made much progress in Kich; fever is the prevailing 
disease among Europeans. 

The physical character of the country, particularly near Bhaj and Mandvi, would 
not lead one to expect this; for the general appearance of Kich is barren; and parti- 
cularly the district of Kach proper, in which Bhij is situated, is the most unproductive 
of the whole province. 

Kéch is surrounded by the Gulf of Kach and the Arabian sea to the east and 
south, by the Ran, or salt-moor, to the north; the Kéri river separates it from the 
delta of the Indus to the west: water, however, is scarce and often brackish, and the 
land, but little cultivated, insufficient for its population on account of its excessive 
barrenness; for 9 months of the year scarcely a blade of vegetation is visible. The 
drying up of the Ran over a surface exceeding in extent 6000 square miles cannot 
be accomplished without materially affecting the atmosphere of the neighbouring 
provinces even over a considerable distance. 

The absolute eatremes I compiled from Dr. Hannury’s observations at Disa. 

The mean insolation 1 added for Nimich and Disa from my manuscripts; and 
for Karrachi from the tables of Dr. Cones in the Parl. Rep., Vol. IL, p. 807. The 
insolation in Disa is greatest, in consequence of the sky being on an average less 


clouded, the air, however, very steamy. 
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Absolute Extremes, 


from observations at Disa, 1857 to 1859. 












Extremes. Extremes. 


Months. Months. 
Min. Max. 








Min. 





Max. 







January ......f 26 | 75 | July......... 
February... .. 33 81 | August ....... 




















March ....... 4) 82 September ..... 66 101 
eae ee October ...... 53 99 
thee eae’ November ..... 33 89 
De peace 8 Co December ..... 29 70 











Mean Insolation, 


from Observations at Nimach, 1852-1853; at Disa, 1857 to 1859; and at Karrachi, 1856 to 1860. 















































—= 

Months. Nimach. | Disa. | Karrachi. Months. Nimach. | Disa. Karrachi. 
January ...... 93 104 July.........4 °° 88 120 98 
February...... 108 109 August....... 90 106 95 
March ....... 112 118 September..... 98 114 99 
Bp Ob scene ae ae 11 | 126 October... .... } 106 | 122 | 106 
| May... ...... 109 127 November ..... | 100 115 106 
) June ........ | 102 122 December ..... | 93 108 94 





For the general character of the southern points of the Duabs and of many 
parts of the Thar, or Indian desert, the views from the Sindh—Sager—Duab, quoted 


in the preceding group may also be referred to here. 
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e 
’ tos 
Asu, in Rajvara. 


Latitude North. Longitude East Green. Height. 
24° 45' 72° 46' 3,850 feet. 


a. 1851 and 1852, Means of isolated months. Communicated by Manzsrry. 


Scntagintweit, “Met. Mser.,” Vol. 39. 


Mean of the months, series A. 


March 1852 74 May 1851 80 June 1851 77 

» 1852 76 » 1852 79 

April 1851 TBs, Mean 78 Mean 78 
1852 78 

Mean 76-7 July 1851 74 


B. A complete series of the 12 months is communicated in MacrHerson’s Madras Sanitaria 
Reports, 1862, p. 21; the year is not mentioned. 


Mean of the months, series PB. 


January 61 April 77 July 69 October 
February 61 May 77 August 69 November 


March 69 June 77 September 69 December 





General mean of the months. 











January 61 April 76-8 July 71-5 October 69 | 
February 61 May 17-5 August 69 November 69 | 
March 71:5 June 77-5 September 69 December 71 i 








Mean of the seasons and of the year. 








Dee. to Febr. 


March to May. 








June to Aug. Sept. to Nov. : Year. 
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ABMADABAD, in Gujrat. 


Latitude North. Longitude East Green. Height. 
23° 0' 76° 33/ 320 feet. 


1858 and 1859. THompson. Mean of extremes. Parl. San. Rep., Vol. II., p. 717. 





1858 and 1859. 


Months. Min. Max. Mean. Months. Min. Max. Mean. 














January 


February 
September 


October 
November... . 
December... 














Mean of the seasons and of the year. 


















June to Aug. Sept. to Nov. Year. 





! Dec. to Febr. | March to May. 
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Asmiz, in Rajvara. 


Latitude North. Longitude East Green. Height. 
26° 27'.2 74° 40'-68 Ab. 1,500 feet. 


1852-4. Lorp; Sanprrson; Ewart. SR.; 9" 50™, N.; 2" 40™; 45; 85.—SR.; 10; 4; 10. 


Scauagintweit, “Met. Mscr.,” Vol. 33. 





















1852 1853 1854 
General 
Months. Mean Mean mean. 
SR. 4 p.m. | of the of the 
month. month. 
| 
January eee see tee 55-1 57-1 56-1 64-1 70-5 67-3 61-7 
February sees ees tree 68-4 | 73-9 71-1 3. 71-4 67-6 69-3 
March vee see see 76-9 83-7 80-3 75-7 76-9 76°3 78-3 
April snes eee tae 82 6 89-9 86-2 87-3 90-2 48-7 S74 | 
May see tae tee 88 +3 96-6 92-4 93-2 99-4 96-3 94-3 | 
June 90-0 95-5 92-7 88-2 95-4 91-8 93-2 92-8 93-0 92-5 | 
| 
July 82-7 88-3 85-5 bene tees vee 85-0 86-4 85-7 85-6 | 
August 78-0 80-5 79-2 83-7 89-0 86-3 81-7 83-6 82-6 82-7 
September | 78-9 83-8 81-3 83-1 89-2 86:1 82-4 83-8 83-1 83-5 
October 77°7 84-6 81-1 80-5 86:4 83-4 tee tae sae 82.2 
November |} 72:1 75-0 73-5 73-7 78-8 76-2 68-9 69-8 69-3 73-0 
December tae vane sees 64-3 69-9 67-1 62-5 63-7 63-1 65-1 
Year cena ste ane 79-6 {I 














General mean of the seasons and of the year. 


Dec. to Febr. 





March to May. June to Aug. | Sept. to Nov. Year. 





65-3 | 86:6 | 86-9 | 79-5 79-6 


IV. B9 
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Barépa, in Gujrat. 


Latitude North. Longitude East Green. Height. 
22° 16’ 73° 14’ L.a.L.S. 


A, 1854 and 1855. Dr. von Lirpie. 1854, 6; 10; 4; 10. His manuscripts also contain many periods 
of more frequent observations. 1855, hourly from 6" a.m, to 9" p.m. Particularly careful. 
Scutagintweit, “Met. Mscr.,”” Vol. 33. 

B. 1847 to 1853. Means in the Parl. San. Rep., Vol. IT., p. 724. As I do not know the details, 
I only add them for comparison. April and July are the only months showing an appreciable 

difference; the mean of the year is but 0-4° Fahr. warmer. 











| al. ; 1854 
Months. | Mean. Months. 4” pa, Mean. 


January veer [ones July 83-3 80-8 
February . August 85-0 81-4 
March : September 86-2 82-1 


| April . October 86-9 79-8 
| May . November 82-2 | 73-3 
| June . December 80:8 71-2 























| 1855 
| January | 56-2 | 82-4 | 69-3 | February | 60-8 | 87-8 | 74-3 
| 








Mean of the seasons and of the year. 








| Dec. to Febr. | March to May. June to Aug. Sept. to Nov. | Year. 











71-2 | 89-0 | 83-5 | 78 +4 | 80:5 





B. Means for 1847 to 1853. 


January 71 April 81 July 85 October 80 
February 70 May 94 August 84 November 77 
March 83 June 89 September 83 December 73 
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Bedvr, in Rajvara. 
Latitude North. Longitude East Green. Height. 
26° 6’ 74° 21! Ab. 2000 feet. 


1854. Sma. Only means for isolated months deduced from extremes. 


Scuvacintweir, “Met. Mscr.,” Vol. 38. 














| 
1854. Means. 




















| 
: " | 
January.....f) «+++ | May....... . September .. . 82-6 | 
February...’ -75 | June ...... : October..... tie i 
March ..... ‘lof July... .... 85- November... . 68-9 
April ......] 88-2 | August..... : December... . eee 

Mean of the seasons and of the year. 
Dec. to Febr. | March to May. | June to Aug. | Sept. to Nov. | Year. 





| 
Page) we ee | 


Buts, in Kach. 


Latitude North. Longitude East Green. Height. 
23° 17’ 69° 40’ 281 feet. 
1852 and 1853. Incomplete. Means communicated by Mansstry. Scunagintwerr, “Met. Mscr.,” Vol. 39. 
Sept.—Nov. are estimated from analogy with Karrachi, for the mean of the year. 













1852. Mean of the month. 1853 Mean. 





















January May September (79) | January 
February June October (75) | February 71, 
March July November (70) | March 79g 
April August December 59 
| 
Mean of the seasons and of the year. 
Dec. to Febr. 








March to May. | June to Aug. Sept. to Noy. | Year. | 
65-3 | 81-8 | 82-7 | | 


=1 
~1 
_ 
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Disa, in Gujrat. 


Latitude North. Longitude East Green. Height. 
24° 14! 72° 3° 400 feet. 


1857-9. Capt. Maunsenu. Means of the observations taken at the government observatory are 
contained in Parl. San. Rep., Vol. LL, p. 767; but the mean of the dry bulb is evidently taken 
from a combination of hours not corresponding to the true mean. I preferred deducing it 
from the extremes; but I add the other values for comparison. 








A, ( 1857 to 1859. 






Months. Months. 










October....... 
November ..... 71-2 
December ..... 65-2 























va 





General mean of the seasons and of the year. 















Sept. to Nov. 




































83-5 








| January ...| 67-6 91-8 | July ...... 85-4 | October .... 
| February... | 74-6 92-5 | August ....] 81-1 | November... | 80-4 
| March .... | 84:5 89-9 | September ..| 81:9 | December... | 70-6 
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Erirtra, in Rajvara. 


Latitude North. Longitude East Green. Height. 
25° 9'-3 73° 6-38 Ab. 1500 fect. 
1850-4. Bowuu. SR.; 10; N.; 4; 8S.; 10. ScuLagintweElt, “Met. Maecr.,” Vol. 33. 


(Dec. 1852 was interpolated to obtain the means.) 









Months. 







Mean 


SR. j2' 40m] of the 
month. 


“UBOT! [219NIN 


















6 

0 
July seve ]eeee | ceee 179-2188-7| 83-9 | 78-0 | 86-5 | 82-2 
Aug. ||79-8) 84-2] 82-0 |75-6/ 82-5) 79-0 | 78-5 | 86-5 | 82-5 
Sept. |79-2|85-4| 82-4 | 76-1|82-6] 79-3 | 78-7 | 88-7 | 83-7 
Oct. 73-8{91-2| 82-5 |64-3/81-1] 72.7 |] 74-5 | 90-0 | 82-2 
Nov. reve [eres |) veee T57-5177-0) 67-2 








Year 




















el 








General mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. 
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Harenrasdp, in Sindh. 


Latitude North. Longitude East Green. Height. 
25° 22’ 68° 25' 99 feet. 


1856 and 1857. AsHer. Means, not detailed. Parl. San. Rep., Vol. IL, p. 798. 


1856 and 1857. 





January 64-2 | April 86-5 | July 90-6 | October 82.4 
February 71-2 | May 91-0 | August 88-0 | November | 72-5 
| March 80-7 | June 92-2 | September | 85-0 | December 65-5 








Mean of the seasons and of the year. 














Dec. to Febr. March to May. 





June to Aug. | Sept. to Nov. 





80-8 


JacoBaBdD, in Sindh. 


Latitude North. Longitude East Green. Height. 
25° 69° 220 feet. 
1848 to 1859, the year 1857 being omitted. Major MereweTHer. Means not detailed, the high 


temperature in summer is caused by its situation in a flat sandy dry desert, with very little 
rain. Parl. San. Rep. Vol. II, p. 859. 








January 60 i 5 July 974% | October 80 
February 65 August 921/, | November | 70 


| 1848 to 1856, 1858 and 1859. 
| March 74 September | 91 December | 621% 


| 














Mean of the seasons and of the year. 





Dec. to Febr. March to May. | June to Aug. 








Sept. to Nov. | Year. 





62-5 | 84-7 | 96-3 | 80 | 80-0 


RAJVARA, GUIRAT, KACH, SINDH. 311 


Kirrdcat, in Sindh. 


Latitude North. Longitude East Green. Height. 
24° 45'-5 67° 0'-9F L.a.L.S. 


1847. Communicated by Col. Sykes. Phil. Trans. 1850, p. 361. Mean of daily extremes. 
1860. Recently a set of very good instruments has been sent out, but the details have not reached 
me; the means in the Parl. San. Rep. are not defined as to the combination of the hours used. 












January ......] 67 | July......... 


February... ... 67 August ....... 88 

March. ....... 77 September .... . 86 | 
April... ..... 79 October. ....... 80 
May......... 83 November ..... 72 OI 









Ppssliade, SS December. ..... 








Mean of the seasons and of the year. 





Dec. to Febr. March to May. June to Aug. Sept. to Nov. 





| 66 | 380 | 86 | 79 | 17-7 
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Kuervdra, in Rajvara. 


Latitude North. Longitude East Green. Height. 
26° 4’ 74° 20° Ab. 1,200 feet. 


1852-4, Observer's name illegible (Surgeon of the Mevdr Bhil corps). SR.; 10; 4; SS.; then 















































SR.; 10; 4; 10. Scuiaainrweit, “Met, Mser.,” Vol. 33. 
General 
| Months. mean. 
I 
| January 60-6 
} February | 68-6 
| March | 79-0 
| April | 78-0 | 94-1 87-4 
| May 81-1 | 95-8 91-8 
| June 81-3 | 91-5 87-4 
| July 77-4 | 85-5 80. 
| August 75-1 | 82-1 78-9 
| September | 74-8 | 83-4 79-6 
| October 68-7 85-0 17-2 
| November | 61-3 | 79-5 70-6 
' December | 52-8 | 68-1 61-3 
| Mean of ), aes oe 
| the year for 1853: 76. , 














General means of the seasons and of the year. 


Dec. to Febr. | March to May. June to Aug. 
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NaziraBaD, in Rajvara. 


Latitude North. Longitude East Green. Height. 
26° 18’ 74° 42! 1,487 feet. 


1832-5. Osiver. Journ. As. Soc., 1V., p. 50. SR.; 24%. In the means I communicated in the Trans. 
of the Royal Soc., this series only could be given; the series 1859-60 I did not obtain till Aug. 1863. 
Aug. 1859 to July 1860. Dursuam. Extremes and Mean. Parl. San. Rep., Vol. II., p. 756. 


































ia Ee 
1832-35. 1859-60. General 
Months. 

mean. 

January ...... 59-2 61-1 
February...... 62-7 65-1 
March ....... 71:8 74-1 
April... ..... 82-6 84-8 
Mayes a scegoieas 90-4 90-0 
June ........ 90-1 91-8 
July xn foe Seg is 85-7 86-6 
August ....... 82-7 80-1 
September ..... 82-5 81-7 
October 8 78-9 
November 5 71-7 
December 2 61-1 

La 





General mean of the seasons and of the year. 


7 ; : 


; 
| Dec. to Febr. March to May. 

















June to Aug. Sept. to Nov. Year. 












1832-5 60:0 
1859-60 64-8 
Mean 62-4 
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NimAcn, in Rajvara. 


Latitude North. Longitude East Green. Height. 
24° 27'.5 74° 59-08 1,356 feet. 


1851. Journ. As. Soc., 1852. 
1852 and 1853. Macxensizr. SR.; 10; 4; SS. 


5 « f . Vol. 33. 
1854 and 1855, G. von Limare, SR.; 10; 4; 10, { SCMAGINTWEIN “Met. Mecr..” Vol. 33 
































































1851 1852 1853 1854 1855 o 

Bb 

Oo 

| Months. 8, 

Mean Mean Mean Mean Mean B 

of the } SR. |4"p.w.] of the | SR. /4"p.m.| of the | SR. |4"p.m.] of the |] SR. [4"p..| of the} 8 

month. month. month. month. month. 
) Jan. GO:5 Jee ++ [eee | +++ 157-0]/69-1] 63-0 163-4] 73-2) 68-3 151-2166-7] 58-9 163-9 
| Febr. | 73-5 [---.]---.] +--+ 168-1/80-1] 74-1 157-6! 72-4] 65-0 162-9|78-7| 70-8 | 70-8 
‘| March! 81-5 74-1|/ 88-2) 81-1 [66-2] SG-5) 76-3 |68-2|82-8| 75-5 | 78-6 
| April | 88-5 ]----] +--+] --++ [80-2/92-2| 86-2 177-3] 97-5) 87-4 | 74-5|/96-0] 85-2 186-8 
i May | 90 81-2/ 94-2] 87-7 [84-2)/97-2| 90-7 181-7 ]101-1) 91-4 }83-2]99-8} 91-5 190-3 

June | 86 81-2|90-3| 85-7 |83-3|90-3| 86-8 [83-2] 90-7] 86-9 [80-3] 94-5| 87-4 | 86-6 | 
July | ---- |78-2|85-2] 81-7 [75.2] 79-2] 77 78-7] 81-7} 80-2 1 76-9]81-0] 78 79-5 
Aug. sees 175-2] 80-2] 77-7 | 76-2) 81-2] 78-7 176-9] 79-4) 78-1 175-3!80-6) 77-9 |78-] 
Sept. | ---- [76-9]83-2] 80-0 ]77-2]80-2] 78-7 176-0] 77 6] 76-8 78-5 
Oct. Tan 77-2187-2| 82-2 | 75-2|81-1) 78-1 773-4] 78-3) 75-8 78-7 
Nov. l ves P71-1{ 83-2] 77-1 [70-1] 76-1) 73-1 167-5] 72-9) 70-2 73-5 
| Dec. Portes Pores freee} ocees 161-0/68-1] 64-5 161-5 70-6: 66-0 65-2 
| Year | +--- eee for 1853: 77-7 for 1854: 76-9 rene TITS 
Ye ee 
General mean of the scasons and of the year. 
| aie 
i Dee. to Febr March to May. | June to Aug. Sept. to Nov. Year. 
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Rasxkét, in the peninsula of Kattivar, Gujrat. 


Latitude North. Longitude East Green. Height. 
22° 18’ 70° 47’ 450 feet. 


Jan. 1857 to May 1860. Joynt. The observations were made at SR.; 10; 4; 10; though no details 
are communicated. The values called “Min. and Max.” in the Parliamentary Report are 
supposed to be SR. and 4" p.m, of which I preferred taking the mean to introducing the result 
of the four observations, which is too warm. Parl. San. Rep., p. 370. 








1857 to 1860. 




































| 

Months. SR. 4" pon. | Months, SR. A" p.m. Mean. 
January July 81-4 88-3 84-8 
February August 79-2 84-0 81-6 
March September || 78-0 84-6 81-3 
April October 77-1 | 88-6 | 82-8 | 
May November || 65-8 86-1 75-9 
June December || 63-9 79-1 71-5 

















Mean of the seasons and of the year. 





Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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GROUP VI: CENTRAL INDIA, 


BERAR, ORISSA, MALVA, BANDELKHAND. 


Baitul. Kokonada. Ori. 
Chikéldah. Maghanassi Hill. Puri. 

Galli Parvétum. Méhu (Mhow). Sagar. 
Hamirpur. Mathur Hill. Samulkottah. 
Hushangabdd. Nagpur. Sehor. 
Jablpur Narsinghpur. Sisabaldi. 
Jhansi. Naugong. Vizagapatam. 


The territories comprising Bandelkhénd, Malva, and Berar, are limited to the 
north by the valley of the Ganges and Jdmna, to the east by Bahar and Orissa, to 
the south by the Dékhan, and to the west by the hilly ranges of Rajvara. Though 
in many parts the elevation is not inconsiderable, its influence upon the depression 
of temperature is limited by the gradual and general rising of the ground; and the 
position of these provinces in the most central part of India equally contributes to 
compensate the cooling effect of their elevation. 

The meteorological registers are chiefly those kept by the medical officers; for 
describing the climate my brothers AnoupHe and Ropert, who crossed these regions 
on different routes in 1855-6, also brought me, besides their own observations, 
much valuable information from the residents, amongst whom | have to name 


Major Scorr, Quarter-master-general at Madras for Jablpur, and Mr. Hreatns for 
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Sager. Also Dr. Forp’s “Meteorological Journal,” kept with truly scientific detail at 
Narsinghpur, must be mentioned as very valuable." 

Hilly regions of comparatively little elevation differ much more from the 
temperature of the plains in winter than in summer. The greater surface of 
solid matter they present increases as well the loss of heat by radiation in the cool 
season, as it increases the effect of insolation during the hot season. LBesidex, the 
lower parts of such mountainous regions have their temperature additionally depressed 
by the circumstance that descending currents produce a sensible accumulation of cold 
air in the deeper grounds. , 

The cool season in Central India, is indeed remarkably fresh; it has variable 
winds and variable weather. Northerly winds, however, prevail. At the higher 
stations from December to February the nights are cold. 

From March to June, including the hot season, the north-westerly winds are the 
predominating ones. But storms and occasional rains with south-west winds may occur. 
In March the mornings and evenings are still pretty cool, but in April, when unsettled 
weather becomes more frequent, it often happens that for a succession of two or tliree 
days the weather continues most gloomy and oppressive. In May and in the early part of 
June the heat reaches its maximum; dust-storms, also thunder-storms with a little rain, 
are observed already in May. The proper rainy season, with the south-west monsun, 
sets in only about the end of June, and can be considered as nearly over about the 
last week of August. 

In autumn north-west winds begin again to predominate in September; short 
but heavy rains may occur, but generally the sky continues to remain clear and 
nearly cloudless for weeks. In Dr, Cuarxke's registers I found noted fifteen succeeding 
days “without any cloud.” Also October and November continue clear and pleasant. 
The wind then becomes more easterly. 

The Chambal valley, south-west of Gvalior, partakes still of this climate, but the 
western horder of its river-system, represented in the tables by the stations of Biir 
and Ajmir, has a climate considerably modified by the Rajvara desert. Also the 
quantity of rain is much reduced and variable in the different years, though the 


monsun sets in about the beginning of May. 


' Amongst details recently published, chiefly in reference to cultivation and settlement, I quote “Calcutta Review,” 72. 
ond Capt, Pransoy'’s very interesting Report on the Saugur and Nerbudda districts, “Indian Mail,” April 15, 1862. 
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In reference to healthiness it must be added that marshes and jhils are excluded 
by the form of country. The numerous jangels, however, which are frequently so 
malarious, that they can scarcely be inhabited by the half-savage aboriginal tribes, 
would exercise a much more unfavourable influence on some of the stations, 
were not the small quantity of rain a very effective protection. The rapid changes 
which sometimes happen in the cool season frequently become the cause of acute 


rheumatic complaints, particularly amongst the natives. 


The absolute Extremes I collected from two different stations, in order to keep 
account of the great variety of elevation at these stations; for Hamirpur they are 
selected from Dr. CrarKs’s observations, April 1851 to September 1852; the period 
for the maxima and minima for Narsinghpur, observed by Dr. Forp, is nearly con- 
temporaneous with that at Hamirpur; beginning in July 1851, ending with October 
1852. He also had exposed thermometers put up in a parabolic reflector: they differed 
4 to 5 degrees from one in the ordinary position. In January he obtained as the 


means 39-8 and in the reflector 35:3; the absolute minima were 31°5 and 25°5° Fahr. 


The Mean Insolation I took from Jhansi; its low elevation allows one to 
recognise the full effect of the latitude of these regions. 

For Narsinghpur an observation with a black bulb thermometer will be given 
later, together with my experimental observations of various thermometers exposed 


simultaneously. 
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Absolute Extremes. 








Hamirpur, 645 feet. 






Narsinghpur, 1,305 feet. 















































Extremes. Extremes. 
Months. 

January..... January..... 

February .... 51 February .... 92 
March...... 62 | 91 | March...... 96 
April ...... 64 | 109 | April ...... 102 
May....... 71 | 116 | May....... 104 
June....... 71 ~+| #+(116 | Jume....... 106 
July... 2.0. 73) | 105 | July....... 99 
August ..... 75 August ..... 91 
September ... 17 September ... 9] 
October... .. 71 October ..... 92 
November... 52 November... . 60 79 
December... . 47 December... . | 75 

Mae Ee se 








Mean Insolation. 








Jhansi, 745 feet. 


January... .. 81 July... 0.2... 
February .... 94 August ..... 
March... ... 92 September. . 

April ...... 118 October ..... 
May....... 12] November... . 
June... .... 121 December... . 





108 
104 
107 


106 
99 
82 








No views of these provinces have as yet been published in the Atlas. 
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Bartuu, in Berar. 


Latitude North. Longitude East Green. Height. 
21° 61'-2 77° 54'.8 Ab. 2,000 feet. 
1851. Journ, As. Soc. 


1851-4. R. F. Toornron; CutsHorm. SR.; 95 50™; 10; N.; 26 40™; 4; SS.; 10. 


Scnvagintweir, “Met. Macr.,” Vol. 27. 


(1851, Journal Asiatic Soc. is excluded: it seems to give only the afternoon temperature.) 






















































7 
i 
' 1851 1852 1853 1854 a 
2 
& 
Months | Mean Mean Mean Mean B 
SR. | 4° p.m.] of the | SR. | 4% p.m! of the . |4° p.m] of the | SR. | 4" p.m. | of the g 
I " month. month, month. month. P 
| Jan. [-...j +e. | eee. [39-1] 72 55-5 |58-5| 67-2 | 62-8 |45-7| 73-8 | 59-7 | 59-3 
Febr. j----[ +0 ] e+ [as | 76 62-0 ]61-4| 74-5 | 67-9 145-3] 68-8 | 57-0 |] 62-3 
| Mareh | ---- reve | veee 160 | 85-7 | 72-8173 | 84%, | 78-7 154-9] 75-3 | 65-1 | 72-2 
April |---- | .--- | ---. [68-1] 96-9 | 82-5 |77-2| 90-5 | 83-8].... 83-1 
May |---| ---) | +++» [68-2] 95-2] 81-7 [84-5] 94-5 | 89-5 175-7| 91-0 | 83-3 | 84-8 
June |----| +--+. | «++» 168-5| 85-4 | 76-9 [80-2] 87-0 | 83-6 ]76-1| 85-5 | 80-8 | 80-4 
July 77-8] 80-1 | 78-9 73 | 78 | 75-5|74-0| 77-8 | 75-9 | 76-8 
|| Aug. 176-4| 78-8 | 77-6 | 70-1} 80-2 | 75-1 71-2] 79-5 | 75:3. ]70-9| 78-2 | 74:5 | 75-6 
| Sept. | 73-0} 75-0 | 74-0] 72-2] 82-3 | 77-2170 | 80-2 | 85-1 ]72-6| 81-5 | 77-0 | 78-3 
Oct. |69-7| 82-0] 75-8169 | 83-1] 76-061 | 78-2 | 69-6 73-8 
Nov. Jerre | cere feces Peres gf ceee [ eee) [52 q7 64-5 156-7] 67-7 | 62-2 | 63-3 
Dec. | 58-7| 66-2 | 6204 48-9| 69-6 | 59 60-8 
| 
Year sn eelate aes aa eee | 72-5 
(pe 
General mean of the seasons and of the year. 
i 7.3 | “s Vee 7 } = 
| Sept. to Nov. Year. 


“Dec. to Febr. | March to May. June to Aug. 
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CurkAupan, on the Vindhya range, Berar. 


Latitude North. Longitude East Green. Height. 
20° 50’ 77° 25! Ab. 8,600 feet. 


Macruerson, Madras Sanitaria Reports, 1862, p. 21 and 58. Year and time of observation not 


indicated. This station has: been used as a sanitarium for officers in the Dékhan and the Nizam’s country. 


Mean of the months. 








January . 60 April... 83 July ... October 
February. 60 May ... 83 August. . November 71 
March . . 70 June... 71 ~| September December 7] 








—! 


Mean of the seasons.? 


Dec. to Febr. March to May. 
63-7 78°7 


GALLI Parvatum, north of Vizagapatam, in Orissa. 


Latitude North. Longitude East Green. Height. 
18° 30’ 82° 50’ 4,988 feet. 


A hilly range visited in 1859 by Dr. MacpHErson and a party of military and medical officers 
for the purpose of exploration with respect to the possibility of erecting a sanitarium. Madras 
Sanitaria Reports, 1863, p. 41 to 47, The highest point, Gallikondah, has an elevation of 5,346 feet; 


the height given above refers to the encamping ground. A previous visit had been made in 1854, 
April 21 to May 20. 


Approximate means. 


February 18 to 22 66 April 21 to May 20 78 


As corresponding means from Vizianadgram I add 
1859, February 18 to 22 80-1 
1854, May... 1 to 31 87-1. 


' The first data of Dr. Macrnznson (also contained in my Metcorological Table, No. 1) were for Dec. to Febr.: 
59; for March to May 81; mean of the year about 70, 
lV. 41 
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Hamirpur, in Bandelkhand. 
Latitude North. Longitude East Green. Height. 
25° 58’ 80° 12' 645 feet. 
85] and 1852. Stewart; Cuarke. SR.; 10; 4; 10; Min.;x—contains also a very good account of the correction 
of the instruments, and’ many valuable details about humidity. | Scutacintwert, “Met. Méer.,” Vol. 27. 































General 
mean. | Months. | 





Months. 






1 SR. 4" em. 


| 1851 1852 1851 
| 

| SR. | 1! paw. 

| 


the month. 


a 
SR. | oa 

: < 
~ 


Mean of 
the montb. 
Mean of 
Mean of 
the month. 
Mean of 
the month. 





Jan, fee ee, sped. 






























































































i ; -7)] July 6 
Fehr. aan] eth eccice aes (74-2) Aug. : -5186- 
© Marvel ies sfoee win (76-7)| Sept. ||S0-8/89-0/84- 88-0|85-1] 85- 
| ; | : 
i April 80-4 97-6.89 87-6 | Oct. 77-8/86-4/82-1 -{ (82-1) 
| May —_87-7/103-1195 93-8 | Noy. |62-0/76-0\69-0]- --1 (69-0) 
1 June ha 98-5193 93-4 | Dec. 15G6-0)71-5|63-7]- -| (63-7) 
i 
i i Year 80-1 
| 
General mean of the seasons and of the yeav. 

| Dee, to Febr. | March to May. June to Aug. Sept. to Nov. | Year, | 

67. | |. | 73-7 | 80-1 

eye al 

HusHanGanan, in Malva. 
Latitude North. Longitude East Green. Height. 
22° 45! 77° 42' 1050 feet. 
1851, Isolated months, Journ. As. Soc., 1852. 
1s54. Winsox. SR.; 10; 4; 10. ScuLagintweit, “Met. Mscr.,” Vol. 27. 
‘ : ~ : ae : ; ~ | 
| 1851 1854 | a5 1854 | 
| Months. | —_____________] General ]| Months. | et 
H i mi , 

| | Mean. 4! pax. | Mean, | ™°3™ ' Mean, | SR. | 4! p.m. 
| , ! 


77-3 | $5.2 | 81-2 July 


| i 
i  Mareh } 79 
' Aug. 4 82 











80:7 | 80-8 





















i April ‘ 90 wheeze rare sealies 
| May 94 | 91-4 | 99-6 | 95-5 Sept. | I 
| dune, 90 [89-0 | 93-2) 91-1 90-5 | Oct. | 80 (80) 
‘ Nov. | 70 71-5] 70-7 
Mean of the seasons. 
| Dec. to Febr. | March to > May. ' June to Aug. sept, 
| 
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JHAnsi, in Bandelkhand. 


Latitude North. Longitude East Green. Height. 
25° 28° 78° 35! 745 feet. 


1851 and 1852. ALLEN; HEnperson. SR.; 10; 4; SS. The months with means only are from As. 
Journ., 1852; of these no details are known. 
















































































1851 1852 

| General 

Months. Mean of Mean of | ™e@"- 
SR. 4" pom. the SR. 4" pom. the 
month. month. 
|| January 75-7 | 63-6 | 63-6 
February 82-6 70-5 70-5 
March 84-1 | 77-0 } 78-9 
April 98-4 88-2 88-4 
| May 98-6 | 91-2 | 93-7 
June 95-3 | 90-8 | 92-6 
July 85-8 | 83-2 | 84-1 
August 83-7 81-7 82.4 
September 86-1 83.2 | 82-2 
October 88-9 | 81-4 ]| 80-7 
November 80-4 | 73-3 | 73-4 
December 70:3 | 63-7 | 64-7 
Year for 1852: 79-0 | 79-6 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Year. 


87-0 86-4 | 78:8 | 79-6 


Sy a 
a 
a 
w 


1 ix . Fy 
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Koxondpa, in Orissa. 


Latitude North. Longitude East Green. Height. 
17° 6’ 82° 14’ L.a.L.8. 
1850-53. Fownr; Farury; THompson. Scnvacinrwert, “Met. Mecr.,” Vol. 9. 


Only approximate means; the hours of observation appear not to have been kept very regularly, but 
the means seem to be accurate enough since the daily variation is very small. 











1851-53, Means of the month. 









83-3 | October 79-0 
82-3 | November | 77-3 
82-0 


January 74:°5 April 85-1 | July 
February | 77-9 May 87-8 | August 


March 81-0 June 86-3 | September December 








Mean of the seasons and of the year. 


























Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
75-9 | 84-6 | 84-0 | 79-4 81-0 
Macuandssi1 Hint, in Orissa. 
Latitude North. Longitude East Green. Height. 
21° 39! 86° 24’ 3,820 feet. 


1859, April. KenpauL. Approximated mean by extremes; Selection of Bengal Rec., XXXVI, 1861, 
p. 34. The values have been obtained by self-registering instruments from April 6 to 22—a period 
which for general comparison also may be considered as nearly equal in temperature to the 
mean of the hot season—March, April, May. 


Min. Max. Mean. 
1859, April. .... 65-5 82:3 73°9 
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MAuvu (Muow), in Malva. 


Latitude North. Longitude East Green. Height. 
22° 33' 75° 49! 1,862 feet. 


April 1859 to March 1860. Annort. The means appear to be deduced from the extremes. 


San. Rep., p. 674. Col. Syxzs, Phil. Transactions, 1835, p. 182, gives 74° as the approximated 


mean of the year (for 1828?) 








| 
1859 to 1860. 
| 
| 


January 70 April 86 July 82 October 
| February 71 May 87 August 75 November 


March 80 June 74 September 75 December 


77 
75 
71 








Mean of the seasons and of the year. 








| 
June to Aug. | Sept. to Nov. | Year. 
| 77> 








0 


I 1 
| Dec. to Febr. | March to May. 
| 70-6 | 

| 


84-3 | 77-0 | 75-6 





MiArutr-Hi1, near Kampti, in Berar. 


Latitude North. Longitude East Green. Height. 
22° 13' 78° 40' 3,400 feet. 


1860. Watson. Mean of observations made every three hours in an open hut with thatched roof. 


Calc. Sanit. Establ., 1861, p. 251-254. 


1860, May 10 to 31: 82-9. 


For comparing the Kimpti observations, there made in a tent, observations in a tent were also 
made on the Mathir-Hill: they showed the decrease to be 11-5° Fahr. for the difference of level of 


3,400-99—2400 feet, or of 1° Fahr. for 260 feet.. 
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NAcpur, in Berar. 


Latitude North. Longitude East Green. Height. 
21° 10’ 79° 7 935 feet. 


1814-17. Luoyp. SR.; 8; 3; SS. Journ. As. Soc., VIIL, p. 172. In BaLroun’s Barometrical sections, 
p. 31, means are given for a “Nagpur,” which appears, however, to be altogether a different 
place. It is not sufficiently defined. 




















1814 1815 1816 1817 
Months. aeneral 
mean, 
Mean of the month. 
Se! 
January tees 71-0 | 70-6 72-4 
February sees 73-9 | 75-4 | 75-3 
March see $5.2 85-1 82-4 
April 93-0 | 93-9 | 92-1 
May 98-4 | 84:0 | 96-4 
June 90-3 85-5 82-3 
July 82-5 | 81-0 | 79-5 
August 82-7 | 81-4 | 79-3 
September || 84-3 | 80-2 | 80-0 
October 83-1 81-2 80-4 
November 75-3 74:8 75-1 
December 72-6 74.2 71-2 
Year sae 80-5 80-6 


























General mean of the seasons and of the year. 








March to May. June to Aug. Sept. to Nov. Year. 














91.2 82.7 79-5 81-6 
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Ninsincupur, in Malva. 


Latitude North. Longitude East Green. Height. 
22° 57' 79° 8! 1,305 feet. 
1820. I found this year in Dove, Berl. Acad., 1847, p. 102; without any further detail. 
1851 and 1852. Forp. SR.; 9" 50™; N.; 2° 40™; 4»; SS. ScHiacintweir, “Met. Mser.,” Vol. 27, 


Very careful observations, which contain, besides the thermometrical observations, many valuable 
remarks and experiments. 








1820, Means of the month. 





January 61, April 82 July 801%, October 78, 
February G14/, May 81, August 81 November 70% 
March 72, June 86, September | 803/, December 62 


Mean of the year: 74-8. 





















































1851. 
Mean of Mean 
Months. SR. 4" pint the Months. SR. 4” pom. of the 
month. month. 
July 17-8 83-8 80-8 September 73+1 83-1 78-1 
August 76-7 82-7 79°+7 October 70-6 86-2 78-4 
De ee 
1852. 
Mean 
Months. SR. 4" pw. | of the | General Months. . General 
' month. ; 
| 
| January 49-6 71:5 60-5 | GO-8 | July . 81-1 
February | 58-4 | 83-9 | 71-1 | 64-4 | August ; 79-8 
| March | 65-8 | 85-8 | 75-8 ] 74-0 | September . 79-5 || 
| April ! 74:0 | 94-7 | 84-3 | 83-1 | October : 17:7 
| May | 80-6 | 96-0 | 83-2 | 84-8 | November sees 70: 
| June 82-1 | 92-3 | 87-2 | 86-7 | December | bees 2-0) | 
4 i i J hy =, 











General mean of the seasons and of the year. 








Sept. to Nov. | 
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Navuadéne, in Bandelkhand. 


Latitude North. 
25° 3/5 


Longitude East Green. 
79° 27'.-68 


1850-3. ALLEN; TYTLER. 


SR.; 10; 4; SS.; Min. and SR.; 9» 50™; 12; 26 40™; 


329 
Height. 
Ab. 570 feet. 
45; SS.; Min. ‘The 


isolated means of 1851 had to be taken, the original observations being not obtainable, from 


As. Soc. Journ., 1852; but for want of conformity I excluded them from the mean; they are 


included in vertical brackets. 








1850 1851 





Months. 


SR. 


Jan. 
Febr. 
March 


April 
| May 
|| June 


July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 





Year 














Ah pow, 





Mean 
of the 
month. 


66-0 


General mean 






SR. 


4" pom. 








March to May. 





Mean 
of the 


month. 


[67-9] 


June to Aug. 


SR. | 4" p.m. 











67-2 


a 
Oo 
a 


— 


General mean. 








o 
a 
oOo —_- — 
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OrA1, in Bandelkhand. 


Latitude North. Longitude East Green. . Height. 
25° 59’ 79° 31' Ab. 1,700 feet. 
. 1851. Journ. As. Soc., 1852. Approximate means from extremes. 
1854. PrppinerTon. Scuuaqaintwelt, “Met. Macr.,” Vol. 27. 




















1851. 1854. 1851. 1854. Mean. 








Months. Months. 








Mean of the month. Mean of the month. 

















January 65 July 89 =| «Olt 90-2 
February 75% 1 August 87 87'/, 87.2 
March 80 September || 86-2 see tae 
April 90 October 82-5 
May nee 961, | November | 68-2 
| June 93-5 | 97 December || ---- | 66 
mean 952 E 








Mean of the seasons and of the year. 











| Dec. to Febr. | March to May. 





June to Aug. | Sept. to Nov. | Year. 


| 68-8 | 88-8 | 90-9 | 79-0 | 81-9 








Puri, in Orissa. 
Latitude North. Longitude East Green. Height. 
19° 48’.2 85° 45'-88 L.a.L.S. 
1851. Journ. As. Soc., 1852. As shown by the observations for October, for which I got the details, 
about 1-5 had to be deducted to correct the combination used in the Asiatic Journal. 
1854 and some isolated months, but very incomplete, of the preceding ycars. Dennison; TuRInG. 
SR.; 10; 4; 10. Scuvacintwet, “Met. Mecr.,” Vol. 12. 
































| 1851 1851 
| G 1 
i G val 5 yener'a 
Months. I Mean Mean arise Months. | Mean mean 
of the | SR. | 4" p.a.| of the i of the 
month. month. } month. 












July 























January 70 62-7 | 73-5 | 68-1 |69-05 7 ‘1 2 
February || 74 68-4 | 77-8 | 73-1 ]73-55] August -7 | 86-1 | 84-9 | 84-7 
March 81-5 | 76-8 | 82-7 | 79-7 | 80-6 | September || $4 82-6 | 85-3 | 83-9 [83-95 
April 85 85-0 | October 81-7] --- ca, Meas Bl 7 
May 86-5 |---| -.-- | +++. [86-5 | November |} ---. | 74-5 | 78-6 | 76-5 | 76-5 
June 85 85-7 | 87-7 | 86-7 | 85-85] December 69-4 | 74-9 | 72-1 | 72-1 





General mean of the seasons and of the year. 


June to Aug. 
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Sdcan, in Malva. 
Latitude North. Longitude East Green. Height. 
23° 50’. 2 78° 43'.48 1,906 feet. 


1851. Journ. As. Soc. 1852. 
1851 and 1852. Smira. Approximated means. 


Scutacintweit, “Met. Macr.,” Vol. 27. 














1852, January 58 1851, May... 91-5 1851, September 76'/, 

“5 February 711, 3 June... 92 : 9 October. . 761/, 

sy March. . 73 - July... 86 November 651'/, 
1852, : 83 » August. . 81Y, » December 63'/, 

April .. 86 
1851, 89 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year, | 

64-5 83-5 86-4 72-8 76-8 | 





SaMULKOTTAH, in Orissa. 


Latitude North. Longitude Last Green. Height. 
17° 4! 82° 11’ 50 feet. 


Dec. 1857 to March 1859. Approximate means from Parl. San. Rep., Vol. II., p. 473. 














1857 to 1859. Means of the month. 




















January July October 73 
February 76 August November 69 
March 80 September December 68 








General mean of the seasons and of the year. 















Dee. to Febr. Year. 





March to May. June to Aug. Sept. to Noy. 
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Senér, in Malva. 


Latitude North. Longitude East Green. Height. 
23° 12! 77° V 1,620 feet. 


1852-4. Timins. SR.; 9" 50™; N.; 2" 40"; 4; SS 
ScuLacintweit, “Met. Mser.,” Vol. 27. 


Dec. had to be interpolated to obtain the means. 














































































General 
Months. Mean Mean mean. 
SR 4) par of the of the 
month. 
January 7 60-8 
| February 54-7 79-2 73-9 
| March 64-4 | 87-8 
| April 71-9 | 94-6 97-6 
|| May 102-4 
| June 81-8 93-1 
July 
August 74- 83-7 
September 72-7 83-6 
October 63-6 82-8 
November 58-2 81-2 
December 
Year 
Mean of the seasons and of the year. 
_ Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 


——— 
\ 
! 
! 
| 
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Srrazdupr, in Nagpur, Berar. 


Latitude North. Longitude East Green. Height. 
21° 10’ 79° G’ 939 feet. 


June 1858 to Dec. 1860. Wynpame. Mean of Extremes. Parl. San. Rep., Vol. IL, p. 285. 








1858 to 1860. 





Mean of Mean of | 
Months. Min. Max. the Months. Min. Max. the i 
month, month. r 








January 61 80 70:5 July 81 84. 82-5 
February 75 84 79-5 August | 80 83 81-5 | 
March 78 77 83 September 80 84 82 i 
April 87 97 92 October 77 85 81 
May 92 99 95-5 November 69 79 74 

June 86 90 88 December 65 74 69-5 

















Mean of the seasons and of the year. 








Dec. to Febr. March to May. 


June to Aug. Sept. to Nov. 
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Vizacapatdm, in Orissa. 


Latitude North. Longitude East Green. Height. 
17° 41’ 83° 21! L.a.L.8. 
1854. Mc’Muuu. SR.; 10; 2; 4; SS. 
ScHLAGInTWEIT, “Met. Mscr.,” Vol. 9. 


1859. C. T. Surrs, at the Jail Hospital. Mean of Extremes. Parl. San. Rep., Vol. IL, p. 377. 



































1854 
General 
Months. Mean mean, 
SR. 4” pM. of the 
| month. 
! 
January 67-4 | 75-5 | 71-4 72-3 
February | 73-5 78-4 | 75-9 76°3 
March | 78-6 83:8 81-2 82-2 
April eet toe see 93-3 
May 85.2 89-1 87-1 87- 
June 87-7 
July , 86-0 
August 83-5 85-6 84-5 85-2 
September: 85-3 
October 84 
November 80 
December 76 
| i ; 








Mean of the seasons and of the year. 






Dec. to Febr. March to May. June to Aug. Sept. to Nov, 
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Ahmadnagar. Jalna. Philtan. 
Ballari. Kadapa. Puna. 

Belgai. Kaladghi. Purandar. 
Bijapur. Karnal. Ramandrug. 
Dharvar. Ktirki. Satara, 
French Rocks. Kolapur. Sertir. 

Gat. Mahabal’shyar, Station, Shélapur. 
Haiderabad. and Panchganni, Sikandarabad. 
Tlaribar. Merkara. 


For the analysis of the climate of southern India I took the Dékban and 
Maisstr together; these mountainous regions allowed me to follow the variation from 
20° of Latitude down to 12°. The Nilgiris were kept separately. For these provinces 
materials from the recent researches about the conditions of the country for sanitaria 
could be added to those obtained from the medical board. 

For the Dékhan, I had fonnd most valuable information in the two well- 
known papers by Col. Syxzs: “On Atmospheric Tides and the Meteorology of the 
Dékhan,” * and “ Meteorological Observations taken in India.”? For Maisstir I had 
obtained numerous details from General Cunnen and his military officers through my 
late brother Aponriusz. I myself had visited these districts, together with my 


) Phil. Trans. of the Royal Soc., 1935, p. 161-220. 
7 Thid, 1850, p. 297-378. 
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brothers, from December 1854 to February 1855, and AponpHE again in February 
and March 1856. 


The Dékhan, descending from the western Ghats, has a pretty considerable mean 
elevation; on the whole it forms an undulating plateau; the stations are free, without undue 
exposure to the winds, but at the same time they are but little protected against the 
general accumulation of heat all round; only isolated points, such as the hill-forts, 


show a well-marked decrease of temperature with height. 


In the cool season, from December to February, the sky is but little clouded dur- 
ing the nights, and the temperature sinks considerably by radiation; also during the 
day-time the air is frequently cooled by refreshing breezes.t Dew is very frequent; 
it first makes its appearance towards the close of the monsun; but it does not 
become constant and copious till December, continuing then till February. During 
our journey through the Dékhan we often got sensibly moist, and the water 
dripped from our hats and plaids. In the hours of the morning also the second 
depression of the thermometer after sunrise first attracted my attention after I had 
passed the Ghats, in a region where it was considerably increased by the evaporation 
of the copious dew. The deposition of dew is often very local, showing differences 
in the radiating power which in many instances I found increased by cold air accu- 
mulating in depressions.’ 

In Maisstr the lower latitude, as well as the greater narrowness of the peninsula, 
considerably mitigates the depression of temperature at this season; dews are also 
exceptional, notwithstanding the considerable moisture by day and night. Fogs are of rare 
occurrence and to many of the natives of Maisstir quite unknown; in the Dékhan, even 
on the plateau in its interior, they take place occasionally from October to February, 
never lasting longer than till about 9'/, a.m.; along the Ghats they prevail for 6 months 
of the year. At Mahabaléshvar, 4,300 fect high, the temperature in January and 
February frequently falls as low as 45° Fahr. and by radiation even several degrees 
below the freezing point. 


In the hot season, from March to May, the temperature rises rapidly; the circum- 


1 Col. Sykes, “Atmospheric Tides,” p. 191, mentions many instances of a most surprising nalure. [also found the 
natives not unacquainted with the irregularitics in the deposition of dew, though in few instances only they could 
judge of the circumstances causing the variations. 

2 For the determination of “Quantity of Dew," sce Vol. V. of the “Results.” 
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stance that here most of the soil consists of a heavy black earth, very much increases the 
heating effect of the sun’s rays, and for most localities also considerably limits the de- 
pression of the temperature during the night. The black trapp-rocks, too, which become 
of an incandescent heat during the day-time, remain sensibly warm all night, and for 
many districts materially contribute to limit the depression of temperature." 

Hot winds of a north-westerly direction occasionally occur in the Dékhan; but they 
are neither so regular nor of such extreme heat and dryness as those in the Panjab 
and the valley of the Ganges. The setting-in of the hot season generally takes place 
in the middle of March, and the temperature begins to rise very suddenly. The 
hottest months of the year are not the driest; the westerly winds bring over a great 
quantity of vapour from the Arabian Sea, which, however, rapidly diminishes during 
its progress to the east. 

Westerly winds are felt already early in March, occasionally with heavy rains. 
In 1853 (April 11th) rain poured down in torrents for a whole hour: 1°89 inch 
was observed, and the thermometer fell from 90° to 69° Fahr. At the beginning 
of the hot season there is a periodical alteration between easterly and westerly 
winds, of some analogy but not quite contemporaneous with the sea-breezes along 
the shore. As characteristic for the Dékhan, I must add the cold winds from 
the NNW. and WNW., mentioned already by Colonel Sykes. Also in the registers 
I find occasionally such depressions by cold winds as made the thermometer sink, 
even in the middle of March, to 40° Fabr. They are no more observed after the 
beginning of April. 

Hail sometimes falls, but only in the hot months and during thunder-storms. 

Near the end of April even at Puna the heat sometimes exceeds 100 degrees, 
the sun’s rays being then nearly vertical for weeks; thunder-storms may occasionally 
break the heat, but even these are followed by passing clouds and close sultry weather 
for the next succeeding days. 

The transparency of the atmosphere is not disturbed, during the hot season, by 
fogs, but by suspension of solid matter, forming a dry haze of considerable height. 


On such days the mornings are quite clear and the haze then gradually increases. 


1 The black soil has a peculiar tedency to get crevassed. It even at times shows decp fissures, which not unfre- 
quently make the roads, always in a very primitive condition, still more difficult of passage for carts. We ourselves 
used only camels for -our luggage. 


IV. to 
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It is not a wholly local phenomenon, but seems to depend upon the gradual in- 
crease of temperature—a condition which must materially modify the height up to 
which suspended matter can be carried. In coincidence with this consideration I find 
in Maisstr and in the Dékhan such hazes only noted as beginning after an uninterrupted 
succession of pretty warm days. When strong, they show that the hot weather will 
continue for some time. 

From the Ghats such hazes can also be seen over the Konkan. But from the 
fact that they are not observed at Bombay, they seem to be a veil nearer to the Ghats 
than to the sea-shore. 

In Maisstr the heat is less intense, the considerable elevation also contributing 
somewhat to reduce it; but at the same time the atmosphere is very often felt ex- 
tremely close. Here, as well in Sindh, we had occasion to observe many instances 
of the surprising distance over which the sea-breezes can be felt. 

The rainy season occasionally begins with the month of June by thunder-storms 
and heavy showers; so from Sattara to Bangalir, in 1853; more frequently the wind 
remains very variable till nearly the latter part of the month, though the first setting- 
in of the monstn takes place early in June. When, for a day or two, the monsin 
is interrupted, the heat again rises considerably, and such periods are the most unhealthy 
times of the year; at Ell6r a temperature of 110° Fahr., and even of 112° Fahr., have 
been observed. 

Along the Ghats separating the Dékhan from the Konkan the quantity of rain 
is greatest. Mahabaléshvar is, next to the Khassia-hills, the station where the 
greatest amount of rain has been observed; and though this excessive quantity is 
limited to a very small district, the average fall of rain all along the western Ghats 
remains very considerable; but in the eastern part of the Dékhan it rapidly decreases. 
Maissur, notwithstanding its comparatively short distance from either shore, only gets 
the principal amount of rain with the monstin from the south-west; but as to the 
increase of moisture, and occasionally of rain, the monstin of the eastern shore also 
begins to have some influence. The Malabar, or south-west, monsiin sets in June; 
towards the end of September it is followed by the Koromandel, or north-east, monsun. 
This extends the period of the rains; the greatest quantity, however, falls during the 
south-west monstn, the Koromandel wind causing only some increase in October. 


The total amount of rain is not excessive. The greatest quantity.of rain falls in 


YE 


oo 
a 
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June and July, the month of October—not August or September—is the next most 
rainy month; but the number of its rainy days is limited, and the precipitation 
chiefly takes place during squalls and storms. 

In the eastern parts of the Dékhan the precipitation is, in many a year, scarcely 
sufficient for the cultivation of tha soil, or to compensate for the loss of moisture by 
heat and evaporation; the price of food has often been known to reach a degree 
approaching a real famine; but, local as it is, it is to be hoped that the improve- 
ment of the means of communication will gradually prevent the recurrence of this 
plague. 

The bed of the rivers and their banks are, after the rains, full of organic matter 
left to decay. In some instances we found, even in the cold season, a slimy 
stratum covering the bottom of the rivers, and making it so slippery that we had 
great difficulty in getting our loaded camels through. 

In autumn the mean temperature of the three months September, October, and 
November begins to show an irregularity in the yearly variation which is characteristic 
for the southern parts of India, and which has only the chance of appearing where 
the difference altogether between the single months is not very great. September 
differs but little from August; October, again, is warmer than September, chiefly when 
the cessation of the rains and the disappearance of the clouds allows a more powerful 
action of the rays of the sun. Already in November the delightful refreshing 
mornings begin to become regular and general. 


For the Dékhan plateau I give in the following table the means carefully calculated 
by Colonel Sykes, from the memoir quoted above. 


‘ Also in the jiingly districts of Central India this peculiar modification of the bottom of the rivers predom- 
inates, In crossing the Nirbida Ronrrt lost two camels, which got their hind legs dislocated (or “got split,” as 


the native said) whilst unsuccessfully attempting to keep upright in the river. The current was so weak that it 
had nothing to do with the accident. 
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Deékhan plateaux, general mean values of the temperature of the air. 


«l, 1825, between Lat. N.: 181, to 19’-6; Long. E. Gr.: 731%—74%/,. Mean height: 1700 feet. 





9 May 83.8 September 
February | 75-9 June 85-0 October 
March 77-3 July 80-3 November 
April 81-1 August | 80-7 December 


January 71. 
| Year 78-5 
| 











B. 1826, Lat. N.: 18—19'-1; Long. E. Gr.: 73-4 to 74-8. Mean elevation 1800 feet. 





January 65-9 May 83-3 | September | 76-6 

February | 71-8 June 78-7 October 80-3 

March 77-6 July 76-4 | November 75-8 

April 81-5 August | 77-0 | December 73-6 
Year 76-5 





C. 1827, Lat. N.: 17-4—19-4; Long. E. Gr.: 73-4—75-9. Mean height: 1700 feet. 








| 
January 71-7 May 84-4 September | 77-4 
February | 73-9 June 80-1 October 78-1 
March 77-4 July 77-0 November 76-0 


| April tees August | 76-1 December 72-8 


peek St 


D. 1828, Lat. N.; 17-7—19-2; Long. E. Gr. 73-4—75-9. Mean height: 1800 feet. 











: January 76-0 May 83-7 September | 76-9 
| February 76-4 June 83-2 October 717-7 
| March oo July 77-8 November 76-4 
| April 83-3 August | 78-0 December 68-3 








Some remarks about the Hill-stations of northern India will be found in the 


general sanitary registers of Dr Pearce, Principal-Inspector-General. 


1. DEKHAN AND MAISSUR. 341 


For the variation of absolute extremes I give several examples from these districts, 


on account of the great variety of heights and localities: also for the insolation I 


selected from my meteorological data two stations widely differing in height. Tor 
Kadapa it is the mean of 1852, 1853, and 1854; for Bangalur of 1853 and 1854. 









Months. 


January 















Absolute Extremes. 
Sattdra, 2,320 feet. 1844—7, 


Observer: Dr. Munray. 





Months. 








July 








February August 60 80 
March September 64 83 a 
April October 63 93 
May November 58 85 
June December 57 86 
1829—43. Observers: Drs. Wanker, Moryeap, and Murray. 


Mahabaléshar, 4,300 feet. 
























































Extreme Extreme 
Months. Min. Max. | lowest temp. Months. lowest temp. 
by radiation. by radiation. 
January 45 794, 30 July 511, 
February | 46 854), 314, August 53 
March 491, | 89 33 September 56 
April 56 92 36%, October 54 34-1 
May 57", 90 30-2 November 51, 29/5 
June 53 84 eee December 481/, 27%, 
Bellari, 1,583 feet. 1853—4. Observer: Dr. Syne. 
| 
| Months. Min. Max. Months. Min Max. 
January 61 83 July 74 89 
February 69 89 August 75 89 
March 74 94 September} 75 87 
April 79 100 October 68 37 
May 80 100 November 71 87 
June 78 98 December 66 84 
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Baugalir, 2,949 feet. 1853 and: 1854. Observers: Drs. Burner and Riciumonp. 
f : ) ines 7 ——- ‘i 
Monthe. | Min. Max. Months. Min. Max. | 
| danuary....... 62 80 July 2... ee G5 87 
| February. ..... 62 90 August ......., 66 86 
| March ....... 68 93 September ..... 68 85 
CpG sauteed 65 96 October... .... 68 84 
| Maye pee ees 71 94 November ..... 59 81 
' June ........ 68 89 December ..... 58 78 

l 

















Mean Insolation. 



































Months. Kadapa, Bangalir, Months. Kadapa, Rangalir, 
; 364 feet. | 2,949 feet. 364 feet. | 2,949 feet. 
i i a | 
| January. ..... ; 104 110 July... 2... 93 93 

| February. ..... 107 118 August ....... 99 93 

| March ....... 114 112 September ..... 94 92 

| | 
: April. ....... 115 107 October... ...., 98 95 
i May ....-... 115 110 November ..... 94 97 
) dune... ..... 107 102 December ..... 100 104 
4 3 


As a Plate to be compared, the Panoramic view of the Kinda Range, the sea-ward 
flank of the Nilgiris, can be quoted. The atmosphere shows the blue of that intense 
tint and deepness peculiar to the sky when affected already by the ascending haze 
of a tropical afternoon of unbroken heat. Also the mountain ridges, notwithstanding 
their various distances, partake, all of them, of the prominent type of the atmospheric 


colour, most distinctly in their shaded sides. Part I, No. 8, Or. No. 139. 


1. DEKHAN AND MAISSUR. 343 


AumApDNAGER, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
19° 6’ 74° 46’ 2,133 fect. 


A, 1828. Mean of the year from observations by Dr. WaLxer, communicated by Col. SyKEs. in 
Phil. Trans., 1835, p. 181. 


Mean of the year (1828)... . 78. 


B. 1859. Cameron. The observations were made at the artillery hospital, with particular care. 
The “Mean” of the day is derived from the observations in the morning and in the afternoon, 
and it is but little cooler or warmer than the direct mean of the extremes would give it. 
Parl. San. Rep., Vol. II., p. 837. 


























= re sos 
1859. 
a paw | a a - 
: Months. Min. Max. Mean. Months. 4 Min. Max. ! Mean i 
a : | 
\ | 
January 59-7 82-0 71-4 July | 74-2 84-3 | 79-1 ! 
February | 64-7 | 87-8 | 76-7 August 71-4 | 82-0 76:3 |! 
March 68-4 | 91-9 | 80-0 }| September | 70-8 | 80-9 | 75-7 
. i 
April 75-1 | 95-1 | 85-5 | October 68-1 | 86-0 | 77-3 | 
May - 76-0 99-8 87-4 November 66-1 85-3 77-4 
June 74-5 87-7 80-4 December 59-0 80-9 70-2 

fe | 

















Mean of the seasons and of the year. 





i <p e oN ue 
March to May. | June to Aug. | Sept. to Nov. Year. 





Dec, to Febr. 








——— 
iy = 

a 

So 


| 72-8 | 84.38 | 78-6 Fi 76-8 
Wrenn Seis : 
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Badri (Bellari), in Maissir. 


Latitude North. 
15° 8'-9 


Longitude East Green. 
76° 53/88 

1839. 
indication of the combination of the hours. 

1852-4. Syre. 1852-3: SR.; 10; 2; 4; SS. 


ScuLacintwelt, “Met. Mser,,” Vol. 10. 


1854: SR.; 10; 2; 4; 10. 


SOUTHERN INDIA, HILLY DISTRICTS: 


Height. 
1,538 feet. 


Isolated months in Indian Journal of Med. Sc., old series, Vol. VIII., p. 71, without the 


(1851-9. Means in Parl. San. Rep., Vol. IL, p. 415. Too warm throughout the year, probably in con- 
sequence of taking the mean of all the hours of observation.) 














































































































General 
Months. Mean Mean Mean mean, 

SR. 4" pom. of the SR. 4" pu. | of the 

month. 
January 68-8 77-9 73°3 5 “9 73-7 68-9 79-9 74.4 73-8 
February 71-8 62-1 76-9 73-5 83-8 78-6 72-5 84-7 78-6 78-0 
March 78-5 87-5 83-0 79-7 90-0 84-8 80-0 93-5 86-7 84-8 
April 82-5 90-5 86-5 82-1 90-2 86:1 83-8 95°8 89-8 87-5 
| May 78-7 86-4 82-5 85-1 91-9 88-5 81-7 94-5 88-1 86-4 
June 77-2 84-2 80:7 79-6 86-8 83-2 80-5 91-4 85-9 83-3 
July 75-8 83-0 79-4 76:3 82-2 79-2 76-9 85-7 81:3 80-0 
August 74-6 80-3 77-4 78-3 83-8 81-0 76:8 87:3 82-0 80-1 
' September | 70.2 80-4 75-3 76-4 84-4 80-4 75°+5 83-5 79-5 78-4 
| October 73-5 80:3 76-9 76:6 85-9 81-2 74-5 82-4 78-4 78-8 
November | 70-8 79-6 75-2 75:8 83:5 79-6 73-0 81-0 77-0 73 
’ December | 67-7 75-3 71-0 ‘7 a) 744 70:4 79-6 75-0 73-5 
Year for 1852: 78-2 for 1853: 80-9 -4 | 80-2 

General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Noy. Year. 
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Bancauur, in Maisstr. 


Latitude Nortli. Longitude East Green. Height. 
12° 57'.6 77° 33/58 2,949 feet. 


1835. Movat, Journ. As. Soc. V., p. 297. 

1838. Ind. Journ. of Med. Science, old series, Vol. VIII, p. 71. Extremes and approximated means, 
without any indication about the combination of the hours. This I left out. 

1839, April to February 1840: 6" a.m. and 3", 8" p.a. (Movat, Ind. Journ. of Med. Sc., old series, 
Vol. IX., p. 460.) But the 3" p.m. readings seem decidedly affected by insolation. Also their 
difference from the thermometer exposed to the sun is but very small. 

1844-5. Journ. Nat. History, Vol. VI.,.p.370. Only extremes and a very gocd characteristic of the 
climate in general. 

1853-4. Burner; Ricumonp; 1853: SR.; 10; 4; SS. — 1854: SR.; 10; 2; 4; 10. 


ScuLaGintweE!t, “Met. Mser.,” Vol. 10. 














‘ 
General 


Months. mean. 



















Mean 
of the 
month. 


Mean 
SR. |4" p.m] of the 
month. 


Mean 
SR. | 4" pa] of the 
month. 





January 
February || 72% 





March 7833/4 
April 784g 
May 785 
June TOM, 
July 733/, 
August 73, 
September | 73%, 
October 70M, 
November 71-4 








December 6o"y “6 


Year 73-5 





for 1853: 76-8 for 1854: 75-0 

















General mean of the seasons and of the year. 























| | 
Dec. to Kebr. March to May. June to Aug. | Sept. to Nov. | Year. 
eee | 
| : | | | 
\ 70-2 719-5 | 74-3 72.9 T4.2 
Be sheet Se : hie sates eile es lid 
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Bexedd, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
15° 50’ 74° 32' 2,180 feet. 


A. 1828. From Batrour’s Barometric selections, p. 31. 


(In the original February is 84, March 72, instead of 74, 82, which I think, must be 
considered as a typographical error.) 


This series I did not include in the mean. 


B. 1856-9. Wavrer. Very good instruments; but no details of the hours being given in the Parl. 
San. Rep., Vol. II., p. 705, and the “mean dry bulb” being generally warmer than the mean of 
the extremes, I preferred taking the mean of these, since they decidedly differ less from the 
true mean. 

















A. 1828. 
January 70 April 81-5 July 74 October 73-5 
February 74 May 84 August 74-5 November 70:5 
March 82 June 82 September 74 December 68 


Mean of the year: 75-6. 

















B. 1856 to 1859. 












Months, Max. Mean. Months. 





January. .... 56-6 85-1 70-8 July... 0.4. 66-1 78:7 72-4 
February .... | 58-6 90-5 74-6 August ..... 64-7 77-9 71-3 
March...... 61-8 94-3 78-0 September ...| 64-0 80-8 72-2 
April ...... 65-6 96-5 81-0 October... .. 62-4 85-0 73-7 
May....... 66-3 89-3 77-8 November... . | 61-5 83-5 72-5 

9 73-3 December. ... | 56:6 82-6 69-6 





June... .... 65-7 80- 








General mean of the seasons and of the year (1856 to 1859). 


Dec. to Febr. | March to May. 





June to Aug. | Sept. to Noy. | Year. 





71-6 | 78-9 | 72-3 | 72-8 | 73-9 
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Bigarun, in the Dékhaun. 


Latitude North. Longitude East Green. Height. 
16° 50’ 75° 47’ Ab. 1,700 feet. 


1848. Col. Syxms. Means. Phil. Trans., 1850, p. 324. 








1848. Mean of the month. 


January 78-5 May . September | 78- 
February | 75-3 June . October 7 

March 84-8 July 31. November | 76- 
April 88-4 August . December | 79- 


won @ bd 








Mean of the seasons and of the year. 
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Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. | 
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Daarvar, in Maissiv. 
Latitude North. Longitude East Green. Height. 
15° 27' 75° 1’ 2,423 feet. 
A. 1827, January to August. Curistrz. Edinb. Phil. Journ., 1828, p. 304. 
B. 1859, January to April 1860. Joynr. Approximations, evidently too warm; no details are 
given in Parl. San. Rep., Vol. II, p. 865. I deduced from this series—by corrections analogous to 
the differences of the other months—values for completing the annual cycle from Sept. to Dec. 








1827, Jan. to Aug.; 1859, Sept. to Dec. 


| January iQ. May September 
| 





7 
February 74-7 June October 75 
March 77 - July November | 76 
April : August December | 71 | 








Mean of the seasons and of the year. 





Dec, to Febr. March to May. | June to Aug. Sept. to Nov. | Year. 
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Frencu Rocks, in Maisstr. 


Latitude North. Longitude East Green. ° Height. 
12° 31’ 76° 40’ 2,620 feet. 


The height of this fort, 5 miles north of Seringapatam, is stated, in “Medic. Topogr. of Mysore,” 
p. 85, to be 300 feet above the Kaveri river, for which Connon had found near the station 
2,321 feet. The temperatures given in Dove's “Nichtperiodischen Temperaturverhiltnissen,” IV., 
p. 103, for Seringapatam, are the observations for French Rocks for 1816. 


1814-16. Scarman, in BrewstEr’s Edinb. Journ. of Soc, V., p. 258. 
1853-54. Suppre; Waits. Daily means deduced from Max. and Min., read with the ordinary, not 
with registering, thermometers. 


ScuLacintTWEIT, “Met. Mscr.,” Vol. 10. 











































































General General 
: Months. mean. Months. 1814 1816 1853-54 | mean. 
i 
January July 6 
February | 791, August 73, 74 75°5 74-3 
March 815/, September 5 
April 85%, October 
{ 
May 86)/, November] 761/, 72 76:7 75-0 
June 80 December || 73%, 71 76-6 73-7 
Year | 78-4 | 75%, | 78-5 | 77-6 
e 
General mean of the seasons and of the year. 
i 
\ Dec. to Febr. March to May. June to Aug. Sept. to Novy. Year. 
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Gtr, in Maissur. 


Latitude North. Longitude East Green. Height. 
15° 6.9 77° 38-16 1,115 fect. 


1855. Isolated months, Capt. O'ConneL. Mean of daily extremes. Apourue left there, in Febr. 
1855, one of our thermometers; he got no observations communicated after June 1855. 


Scutacintwelr, “Met. Mscr.,” Vol. 10. 


1855 
February .. 79-7 April .... 90-5 
March. ... 85-1 June .... 84:2 


Harerapdp, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
17° 22’ 78° 32’ 1,800 feet. 


Aproximated means, communicated to me by Dr. Banrour. 








| 
January ....... 74 My July Pacer Pie dh 


Yebruary ...... 76M, August........ 80", 
March ........ 84 September...... 79 | 
Aprilis.<. ie tce°3 3-3 ‘91%, October ....... 80 

May ......... 93 November ...... 76M, 
JUNE ts owe 4 83 December ...... 741, 











——— ee ee 













Dec. to Febr. March to May. June to Aug. 








75 894, 83 78g 814, 
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Hxrigipz, in Maisstr. 


Latitude North. Longitude East Green. Height. 
14° 31! 75° BL 1,831 feet. 
1853. Barnum; Wintiams. SR.; 10; 4; SS. Scutagintwrit, “Met. Mscr..” Vol. 10. 


1857, June to 1859, January. Means, the hours not detailed, are contained in Parl. San. Rep., 
Vol. II, p. 497. 












































Months. | 'e .M, Months. 

| January 68-8 | 79-3 July 73-1 | 78-5 75-8 
February 69-3 | 88-5 August 74-8 | 82-7 78-7 
March 77-1 | 95-1 September | 75-3 | 82-7 79-0 
i April 80-0 | 95-4 October 74-1 | 87-4 | 80-7 
May 83-8 | 89-7 November 72-6 | 86-1 79-3 
{ June 77-3 | 85-1 December 66-5 | 83-5 75-0 

; 1 \ 

Mean for 1853: 80-3. 

Mean of the seasons and of the year. 

[eerie | Dec. to Febr. March to May. June to Aug. | Sept. to Nov. | Year. 
: 76-0 | 86-8 | 78-6 | 79-7 | 80-3 








JAKATALLA, near the military station Wellington, in the Nilgiris. 


Latitude North. Longitude East Green. ’ Height. 
114,° 762/,° Ab. 6,000 feet. 
3 Madras Sanitaria Reports, p. 21; no year or hours of observation being indicated. 


Mean of the months. 










_ January 59 | April | 63 | July 70 | October 63 
t February | 61 May 68 | Augtst 70 | November} 61 


March 67 June 64 | September) 70 | December; 60 


Mean of the seasons and of the year. 


| oe GISw: 4 ens | 
| Des. to Febr. | March to May. | June to Aug. 
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J&duna, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
19° 51! 75° 54! 1,652 feet. 


1853 and 1854. Fuemmince. SR.; 10; 4; SS. 


Scutacintweit, “Met. Mser.,” Vol. 10. 






















































1854 
General 
Monthe. Mean of Mean of mean. 
SR. 4 pM, the SR. 4" po. the 
month. month. 
January 0 | 
February | 69 80 74-5 72 80 76-0 | 75-7 
March 79 86 82.5 80 83 84-0 83-% 
April : 80 90 85-0 84 D+ 89-0 87 
May 82 95 88.5 87 96 91-5 90-0 
June 80 87 83-5 77 88 $2-5 83-0 
July 75 - 79 77-0 76 79 77-5 | 77-2 | 
August 77 81 79-0 77 81 79-0 79-0 i 
September 76 79 77-5 75 78 76-5 77-0 | 
October 78-25 83-3 80-8 75 81 78-0 79-4 
November || 76 83 79-5 72 77 74-5 77-0 
December 70 77 73-5 69 74 71-5 72.5 
Year for 1853: 79.6 for 1854: 79-5 79-6 
e 
General mean of the seasons and of the year. 
Te fet os i 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 






74.2 86.7 79-7 77-8 79-6 


352 GROUP VII: SOUTHERN INDIA, HILLY DISTRICTS: 


Kanara, in Maisstr. 


Latitude North. Longitude East Green. Height. 
14° 28'-8 78° 48'-48 364 feet. 


1852-4. Kin, 1852-3: SR.; 10; 4; SS. 1854: SR.; 10; 2; 4; 10. 
Scnbagintweit, “Met. Mser.,” Vol. 10. 
1859. _Howerxy. Extremes and “Mean”; the latter including SS. is warmer than the mean of 
the extremes which in these latitudes themselves are already rather warmer then the true mean. 
I preferred deducing the values from the extremes; Parl. San. Rep., Vol. IL, p. 518. This latter 
series had not yet been included in the means I published in the Transactions of the Royal Society. 
























































! | 
| . 
| 1852 1854 1859 3 
I B 
| Months. | 3 
| h h Mean z Mean © 
{ | SR. 14" pcos. SR. | 4° pm. Min. | Max. | of the 8 
i i month,| © 
: Jan, | 73-3] 81-8 
Febr. i 74-7] 84-8 
4 ‘eh 81-8) 90-6 
\! 
April [eee5 94-9 
» May =|'84-6] 92-1 
# June 85-2) 91-1 
| | 
July '(85-2) (91-1) 
I Aug. / 80-4] 85-5 | 
; Sept. ¢ 79-4] 83-4 | 
Oct. 78-8} 82-3 | 
Nov. | 75-1] 80-1 
— Dee, 7181 77-1 
a 4 
» Year | for 1852: for 1859: 82-7 | 83-3 
I 
Ve nn — ——————————————— a 
Gencral mean of the seasons and of the year. 
L Dee. to bebr. : March to May. June to Aug. Sept. to Nov. Year. | 


1. DEKHAN AND MAISSUR. 353 


KAuapaut, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
16° 12’-9 75° 29'.98 1,744 feet. 


1855-9. Mannie. Mean of extremes. Parl. San. Rep., Vol. II., p. 875. 














1855 to 1859. 











Mean. Months. 













January ...... 5 | July......... 














February...... 66 92 79 August ....... 73 83 78 

March........ 74 101 87-5 September ..... 73 82 1755 
April. ....... 74 104 89 October....... 68 79 73-5 
May: soe ese es 74 101 87-5 November ..... 63 76 69-5 















eee dete e t December. ..... 





Mean of the seasons and of the year. 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 














73-2 | 88-0 | 79-8 73-5 | 78-6 


Iv. : 45 


354 GROUP VII: 


Kirntx, in the Dékhan. 


Latitude North. 
15° 49'.9 


Longitude East Green. 
78° 2.18 


1852-4, Simpson. SR.; 10; 4; SS. 
ScuLaaintweit, “Met. Mscr.,” Vol. 10. 


1857-9. Parl. San. Rep., Vol. II, p. 462. 
intelligible in the official paper. 










































SOUTHERN INDIA, HILLY DISTRICTS: 


Height. 





Ab. 900 feet. 





Left out the ‘Mean Dry Bulb,” it being marked as un- 






































1852 1554 
' General 
Mean o Mean 
Months. mean. 
a SR. 4> pom, the SR. | 4" pw. | of the 
month. month. 
January 82. -3) 80- 
February 81-2 75- 85-6 80-4 177-7] 84-8 | 81-2 | 80-9 
March 82-9 90-7 86-8 77: 96-1 86-8 |81-1) 92-4 | 86-7 | 86-8 ' 
April 86-6 95: 91-0 85-7 92-7 89-2 |90-0/ 97-5 | 93-8] 91-3 
May 83-0 89-5 86- 89- 95-5 92-5 |89-2| 95-6 | 92-4] 90-4 
June 82-4 88.1 85- 86-6 90-9 88-7 |84-5| 89-5 | 87-0 | 87-0 
July 81:3 85-7 83. 80- 85-1 82-9 179-3] 82-6 | 80-9 | 82-4 
August 77 82-9 80-3 80-2 84-8 82-5 |82-5| 87-0 | 84-7 | 82-5 
September || 78.9 84-0 81- 82-3 85-1 83-7 |79-7| 84-2 , 81-9 | 82-3 
October 79-6 79-0 79-3 82. 85-7 83-8 |78-7| 84-0 | 81-3] 81-5 
November | 74-0 83-9 78. 74-7 82-7 78:7 |76-6| 81-5 | 79-0] 78-9 
December || 69-8 17: 73-8 75-5 83-5 79-5 |74-41 79-9 | 76-6 | 76-6 
Year for 1852; 82-4 for 1853: 83-9 for 1854: 83-6 | 83-3 
General mean of the seasons and of the year. 
= === ae 
] 
June to Aug. Sept. to Nov. Year. I 


March to May. 














| Dec. to Febr. 
| 








]. DEKHAN AND MAISSUR. 


Kirxi, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
18° 33'-5 73° 50'-28 1,850 feet. 


1851-3. Means, communicated by Manestry. 


Scntacintweir, “Met. Mscr.,” Vol. 39. 








1851. Mean of the month. 












| April... 81 July ... 




















October. . 81 
May ... 84 August. . November 78 
June... 78 September December 71 
1852. Mean of the month. 
January. . 71 April... 82 July. ... 77 October. . 
February . 76 May.... 81 August. . 75 November. 


March .. 79 June... 79 September 77 December. 


Year: 77-0. 





1853. Mean of the month. 


January. . | 71 February . | 74 March. . . | 83 








General mean of the month. 








January. . | 71-0 April... 81-5 July.... | 77-0 October . . 
February. | 75-0 May.... 82-5 August .. | 75-0 | November. 
March... | 81-0 June... 78-5 September 75-0 December . 








General mean of the seasons and of the year. 


Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. Year. 


72-3 | 81-7 | 76-8 | 77.3 | 17-0 
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Kéxrarvur, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
16° 42! 74° 15! 1,797 feet. 


1850-9. Wicks. Mean of extremes. Parl. San. Rep., Vol. IL, p. 693. 









































1850 to 1859. 

Months. | Min. | Max. | Mean. Months. | Min. | Max. 
January 66-7 | 77-2 | 71-9 | July 74 77 75-5 
February 69-2 | 81-6 | 75-4 | August 73-4 | 76-7 | 75-0 
March 75-3 | 87-0 | 81-1 | September] 73-8 | 77-9 | 75-8 
April 76-3 88-0 82-1 | October 74-6 80-0 77-3 
May 76-6 88-8 | 82-7 | November | 71-7 78:3 75-0 
June 75-8 81-4 78-6 | December | 66-8 76-5 71-6 

Mean of the seasons and of the year. 
| Dec. to Febr. March to May. | June to Aug. Sept. to Nov. | 








76-9 


| 73-0 


Latitude North. Longitude East Green. Height. 
17° 54'.4 73° 38'-78 4,300 feet. 


1829-43. Co]. Syxss, Phil. Trans., 1850, p. 324. SR.; 10; 4; 10. Scuuacintweit, “Met. Mser.,” Vol. 33. 


82-0 | 76-4 | 76-0 


ManaBALéEsHvar, in the Dékhan. 


A. Mahabaléshvar station. 


1829-43. General mean of the month. 

















October 66-6 
November 64:°4 
December 63-2 


January April 
May 72-4 


June 





July 63-2 
August 63-2 
September 63-9 


February 
March 





General mean of the seasons and of the year. 





Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. Year. 
| 











64-5 | 72-8 | 64-2 | . 65-0 | 66-6 


1. DEKHAN AND MAISSUR. 357 


B. Panchgdnni station, 4,000 feet. 


The means are taken from a Report on the Hill Sanitaria of Western India, 2nd Report on 
the Hill station Panchginni, by Jonny Cusson. Bombay Alliance Press, 1862. The thermometer was 
observed SR.; 10; 12; 4; SS.; 8" 1854-62, but in a tiled house, therefore the means are only 
approximations. I add them, since, the quantity of rain being considerably less heavy, it is 
much better adapted to a continued residency of Europeans than Mahabaléshvar. In an official 
letter from the Revenue department, Febr. 25, 1863, a copy of which I got communicated by Ap. 
Rozertson, Esq., secretary to government, it is thus defined: “It is evidently more congenial as a 
continued residence to Europeans who have been long in India, and to their children, than any 
other Bombay station; and a number of independent and respectable Europeans of good character 
and some means have settled there, invested a large sum in the purchase of land and in building 
houses, and are living there under circumstances creditable alike to them and to the country of 
their origin, and beneficial not only to themselves and their families, but to the natives around 
them.” 











Mean of the months. 


January 66 April 77 July 66 October 67 
February 71 May 76 August | 65 November 67 
March 75 June 69 September 65 December 65 











Mean of the seasons and of the year. 










March to May. June to Aug. 





| 
| 
67-3 76-0 66-7 66-3 69-1 
| 
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Merxara, in Maisstr. 
Latitude North. Longitude East Green. Height. 
12° 24’ 75° 45! 4,506 feet. 


1838-40. Burst. Rep. Brit. Ass., 1842, p. 23. Max., Min. 
1852-54. Paut; Wiuuiams. SR.; 10; 4; SS. 


Scniacintweit, “Met. Mscr.,” Vol. 10. 





















































| 1838-40 
rset ; General 
eT Mean Mean mean, 
of the | SR. | 4" p.u.] of the 
| month, 
| January -0 5 
| February | 70-8 66 81 73-5 | 67 79 | 73-0] 7: 
March: 73°7 76 82 79-0 | 73 82 77°53 76- i 
| 

April 73-1 71-6 | 80-3 | 75-9 | 74 81 77°5 75-9 i 
| May 71-9 71 79 75-0 | 74 80 | 77-0] 74-2 | 
| June 69:1 67 70 68-5 | 67 72 69-5 69-1 

July 67-1 65 67 66-0 | 66 68 67-5 67-3 } 
| August 66 66 68 67-0 | 67 69 68-0] 67 
| September | 65-6 70 71 70-5 | 66 69 | 67-5 | 67- 
| . 
|| October 66-8 68 74 71-0 | 68 71 69-5 69-6 
4 November 66-5 68 77 72-5 | 67 73 70-0 70-0 

December | 64-4 64 79 71-5 | 67 75 | 71-0] 69-3 
| Year 68-5 for 1854: 71-6] 71:3 
| 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 


| 
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PancueAnni, see MAHABALESHVAR. 


Pahttix, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
17° 59! 74° 26' Ab. 1,700 feet. 


1847. Col. Sykes. Means. Phil. Trans., 1850, p. 324. 




















| 

1847. Mean of the months. 

January ......... 74-8 July... ee eee 80-2 | 

| February ........ 76-9 August... 0.0.0... 79-3 | 
| March.......... 83.9 September........ 78-9 

| | 

j 0 April. ga ee ee 83.9 October ......... 80-0 

May: so0a a eee 86-1 November........ 73-5 | 

i Jume........... 81-2 December ........ 72-9 

{ 

















March to May. 





June to Aug. Sept. to Nov. | Year. 














Pobna, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
18° 30'-4 73° 52/1 1,784 feet. 


1825-9. Col. Sykes. Phil. ‘Trans., 1855, p. 161. Means of SR. and 4" p.at, Particularly careful 
observations. 

1856, April, to March 1860. An observatory liberally provided with instruments has been put up now; 
it is under the charge of Dr. Cuarrue, with two non-commissioned officers as assistants. In order 
not to interfere with the easy comparison of the mean of the different periods deduced from SR. 
and 4" p.m, the minima and maxima are given at the foot of the general tables. 






















































































































360 GROUP VII: SOUTHERN INDIA, HILLY DISTRICTS: 
ee = go 
1825 1826 1827 1828 1829 
Months, General 
Mean of the month. mean 
January 72-0 65-9 71-7 76-0 “7 “7 7 8 
February 75-9 | 71-8 | 73-9 | 76-4 -6 | 73-7 7 oY 74-7. 
March 77-3 | 77-6 | 77-4 | 79-9 3-3 | 74-1 -2 | 76-1 
April 81-2 | 81-5 | 85-8 | 83-3 -1 | 82-0 -6 } 82-8 
May 83-8 | 83-3 | 84-4 | 83-7 ‘1 82-3 -4 | 82-3 
June 85-0 | 78-8 | 80-1 83-2 -8 | 80-8 -1 | 79-9 
July 80-4 76-4 77-0 77-8 5 77-4 1 76-8 
August 80-7 77-0 76-1 78-0 me) 77-1 3 75:7 
September | 79-2 | 76-6 | 77-4 | 76-9 “44 77-1 -2 | 75-6 
October 81-1 80-3 78-1 77-7 “4 79-1 8 77-4 
November | 78-2 75-8 76-0 76.4 “7 76°4 “7 75-0 
December || 66-9 | 73-6 | 72-8 | 68-3 -2 | 70-6 -7 | 69-6 
Year 78-5 76-5 77-6 78-1 8 76-8 “8 ee 
General mean of the seasons and of the year (from A and B). 

! Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. | 
A. 71-7 79-5 78-4 77-5 76-8 
B. 71-0 81.4 76-5 ~ 74-6 75-8 
Mean 74-4 80-4 77-5 76-0 76-3 

C. Mean Minima and Maxima for 1856 to 1860. 
| Months. Min. Max. Mean. Months. Min | Max. | Mean 
| January 88-0 | 81-2 69-6 | July 70-3 | 80-0 | 75-1 
|| February 62-9 87-0 74-9 August 68-7 78-3 73-5 
! March 68-4 | 91-2 79:8 | September | 67-6 | 79-0 | 73-3 
+ April 71-4 94-6 80-0 | October 66-2 | 84-0 | 75-1 
| May 73-9 | 92-7 | 78-3 ]} November | 61-3 | 83-2 | 72-3 
| June 71-8 | 84-7 | 78:2 | December | 57-7 | 80-2 | 64-0 














Mean of the seasons and of the year. 
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Puranpkr in the Dékhan. 


Latitude North. Longitude East Green. Height. 
18° 16'-6 73° 57-38 3,974 feet. 


1855-7, SR. and 2" p.m. The observations were begun there at my special request, and I had se- 
lected the place for the position of the instruments. Later I found a series of monthly means, 
without year or further details, in MacpHErson’s Madrds Sanitaria Reports, 1862, p. 21. They 
show, however, so little variation in the yearly period, that I thought better to exclude them 
from the mean. 
































Months. | 1855 | 1856 | 1957 | General Months, || 1855 | 1856 | 1857 | General 
mean. mean. 
| . 
January sess | 68-0 | 66-6 | 67-3 July | shat | ene Teas 65-2 
February | ---- 67-9 | 71-5 ]| 70-2 August 64-5 | 65-0 eee 64-7 
March seve | 77-6 | sees | 77-6 September | 64-3 | 65-3 | ---. | 64-8 
I 
April > |... | 80-1 | ---- | 80-1 | October | 65-5 | 69-7 G7 
May tees 77-6 ++++ 1 (77-6) | November 68-2 | 68-2 eee 68-2 
June 70-9 | 68-4 tone 69-6 December 65-2 | 65-3 65 
Year beamed 69-9 eis Ae 69-8 


























General mean of the seasons and of the year. 




















Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
| 67-6 | 7864 66-5 | 66-9 | 69-8 
' The values are: 
| Januar 67 April 78 Jaly 67 October W1 | 
Februar 43 May 3B August 65 November 69 
March T7 June 70 September 67 December 64 | 











362 GROUP VIt: SOUTHERN INDIA, HILLY DISTRICTS: 


Ramanprvue, in Maissir. 


Latitude North. Longitude East Green. Height. 
15° 7’ 76° 19’ 3,363 feet. 


A, D. Macruersoy, in his general Report in Parl. San. Rep., vol. IL, p. 638. The year of obser- 
vation is not specified. 


Mean of the months. 





a, 




































January 70 April 80 July 71 October 7] 
February 76 May 75 August 70 November 71 
| March 80 June 73 September 70 December 67 
Mean of the seasons and of the year. 
| bs 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | | 
( 


B. Another series for 1859-60, previously communicated by Dr. MacpHerRson in the Madras Sani- 
taria Reports, p. 51 is decidedly too warm, which is evidenced by a comparison with Bangalir, 
or by the analogy of the respective isothermal lines. 


The values given there are: 


Mean of the months. 


anuary 74 April 79 July 77 October 77 
February | 88 May 84 August 74 November 75 
March 80 June 76 September 72 December 74 


Mean of the year 77-9 
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Sarda. 
Latitude North. Longitude East Green. | Height. 


17° 41’ 74° 2! 2,320 feet. 


1844-7. Gol Syxes. Means. Phil. Trans. 1850, p. 324. 








January 70-0 May 80-1 September | 74-0 
February | 72-6 June 77-0 October 76-1 
March 77-8 July 73-8 November 72-0 
April 80-6 August 73-0 December 71-8 


1844-7. Gencral Means. . 
| 
| 
| 
| 


General mean of the seasons and of the year. 





March to May. June to Aug. Sept. to Nov. Year. 





| 
| 
Dec. to Febr. 








SERINGAPATAM, see FRuNcH Rocks. 


46* 


364 GROUP VIl: SOUTHERN INDIA, HILLY DISTRICTS: 


Sertr, in the Dékhan. 


Latitude North, Longitude East Green. Height. 
18° 50’ 74° 25! 1,752 feet. 


Jan. 1 1854 to Oct. 31 1858. Cones. Mean of daily extremes. Parl. San. Rep., vol. IL. p. 898. 


Mean of the months. 








January 73 April 87 July 76 October 77 


February | 72 May 84 August 76 November 75 


March 81 June 81 September 76 December |- 72 








General mean of the seasons and of the year. 





March to May. 








Dec. to Febr. June to Aug. | Sept. to Nov. Year. | 
' i 





| 72:3 | 84-0 717-6 | 76-0 | 717-5 








SHOLAPur. 
Latitude North. Longitude East Green. Height. 
17° 40’ 75° 58’ Ab. 1,700 feet. 


1852 and 1853. Means communicated to me in the Bombay Observatory. 
Scuracintwelt, “Met. Mscr.,”’? Vol. 2. 
1850-G0. Approximated means, not detailed, in the Parl. San. Rep., Vol. IL, p. 782; are excluded, as 
they show too little variation in the yearly period, when compared with the series given below 
and with the neighbouring stations. 


1852 and 1853. Mean of the months. 





February 80 May 85 August 81 November 74 
March 83 June 85 September 80 _ December 73 








| 
i January 74, | April 89 July 82 October 78 
| 
—— 





General mean of the seasons and of the year. 








March to May. June to Aug. | Sept. to Nov. | 





Dec. to Febr. 





| 75-8 | 85-7 | 82-7 | 17-3 | 80° 4 
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SmcXnparapdp, in the Dékhan. 


Latitude North. Longitude East Green. Height. 
17° 26'-7 78° 28'-0% 1,830 feet. 


1852-4. Ricamonp; Hickrns. 1852-3: SR.; 10; 4; SS. 1854: SR.; 10; 2; 4; 10. — 
ScaLagintwert, “Met. Mscr.,” Vol. 10. 
1850-9. Parl. San. Rep., Vol. II, p. 344 The mean of this series is, from improper combina- 
tion, decidedly too warm; as I had no details except those for 1852 to 1854, obtained by 
myself in India, I left out the other years. 


















































1853 1854 s 

& 

a 

Months. Mean Mean Mean & 

SR. | 4" vw. | of the | SR. | 44 pm | of the | SR. | 4" Po. | of the g 

month. month, month. 

January 58-0! 76-2 67-1 163-6) 75-5 69-5 |G60-5| 75-5 68-0 68-2 
February 61-5] 81-0 71-2 164-0; 87-5 71-2 165-4] 73-8 69-6 70-1 
March 70-5] 835-0 77-7 169-5) 86-7 | 78-1 76-3] 91-7 84-0 79-9 
April 74-7] 89.2 81-9 |74-2] 89.0 81-6 [83-2] 98-3 90-7 34-7 
May 78-3] 87-5 82.9 ]85-5! 92.5 89-0 |84-.2] 96-8 90-5 87-5 
June 73:2] 82.0 77-6 [76-5] 85.5 82-0 [80:5] 92-0 86-2 81-9 
July 71-7) 79-0 75-3 777-5] 82-5 80-0 ]75-1] 82-4 78-7 78-0 
August 71-0] 79-5 57-2 [73-5] 81-5 77-5 176-3] 85-1 80-7 77°8 
September |71-5!] 80-0 75-7 972-5] 80-5 76-5 174-0] 81-3 77-6 76-6 
October 67-7} 80:5 74-1 772-9] 82-1 77- 74-1] 81-6 17:8 76-5 
November |66-2] 80-0 73-1 779-1] 78-8 78 70-0} 79-3 74-6 75°+5 
December |55.7} 75-7 65-7 [73-5] 78-5 76-0 [66-7] 76-9 71-8 71-2 
Year. for 1852: 74-8 for 1853: 78:1 for 1854: 79-2 Ti +4 


General mean of the seasons and of the year. 





Dee. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 

















2. THE NILGIRIS. 


Anna Malle. Koimbatur, (Palne Hills.) 
Atare Mille. Koterghérri. Shevarai. 
Dodabétta. Kunir. Sirlu. 
(Jakatalla). Manantvadi. Utakamand. 
Jakuniri. Mount-Zion. Wellington. 


In comparing the different stations of the Nilgiris, it must be kept in view, that 
in this part of India the temperature varies much less from north to south than 
from west to east; for the mean of the year and, the cool season excepted, for all the 
other months of the year, the thermic equator’ passes to the east of the Nilgiris in a 
nearly vertical direction. The decrease of temperature? with height is here more rapid (quite 
isolated peaks excepted), and therefore more favourable to the erection of sanitaria than 
any of the mountainous regions to the south of the Himalaya; and not only the higher 
parts, but also steps of minor elevation, are topographically well adapted to settlement and 
colonization. The jéngels, even in the lower parts, are neither very dense nor do they cover 
large tracts; altogether, the Nilgiris are not thickly wooded. Forests, luxurious and exten- 
sive in the higher parts, fill but hollows and depressions of the mountain sides. Mists, 
and even heavy steamy fogs, are not unfrequent in the rainy season; the eastern side 
is less moist than the western; from the end of October to May a sky clear and nearly 
cloudless is the rule; September and October are pretty irregular in the quantity of rain 
they bring. 


' Compare Meteorological Maps of the Atlas, Nos. II. and III. 


? Compare the tables given above, p. 139. 
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Anna MAuue-Hiuts. 
Height. 
6,800 feet. 


Longitude East Green. 
76° 40! 


Latitude North. 
10° 39’ 
1857. Observations during Dr. CLEGHoRN’s visit to the higher regions. 
Assistant Conservator of Forests has fixed his head-quarters, is about 3,000 feet above the sea. 
Mean of the months: 
September 66 October 56 

The upper ranges of these hills, which attain an elevation equal to that of the Nilgiris in general, 

are entirely uninhabited. The temperature, says Dr. Prarcsr, Parl. San. Rep., vol. II., p. 608, is 
much the same as in Utakamdnd. But the rains are very heavy for six months of the year, and 
it is doubtful whether the climate during these months would be at all suitable for the residence 


Tunukadu, where the 


of Kuropeans. 


, 


ATARE MALLE. 


















































Latitude North. Longitude East Green. Height. 
8° 31’ 77° 10° Ab. 4,500 feet. 
1845-6. Sykes. (= Attre Mallé.) Means. Phil. Trans., 1850, p. 324. 
1845 1846 1845 1846 
Months. || _ General Months. General 
eae mean. ears 
Mean of the month. | 
January 62-1 63-4 62-7 July | 66-0 63-8 64-9 
February 64-2 65-8 65-0 August 66°7 64-4 65-5 
March 69-6 65-6 67-6 September | 67-5 64-9 66-2 
April 68-4 67-8 68-1 October 65-6 63.4 64-5 
May 67.8 65-3 66-5 November 65-6 63-9 64-7 
June 65-1 62-3 63-7 December 63-5 63-2 63-4 | 
Mean 66-0 64-5 65-2 
SS = — Gaara |e = — Te = — =. a ae SSS SSS. ad 
General mean of the seasons and of the year. 
Jeanna 3 a! i at ate _ 
Dee. to Febr. March to May. June to Aug. Sept. to Nov. Year. 


| a a et ee 


63-6 


67-4 


65. 


1 
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Dopapérra. 
Latitude North. Longitude East Green. Height. 
11° 23 76° 44! 8,640 feet. 


1847-50. Taytor. Published by order of the Madras Government; 1848 and 1852. 9" 40 a.m. and 
3 40 p.m. On account of the very small variation of temperature in these elevated tropical regions, 
the following temperatures, being the observations at 9 40™, can be considered as differing very 
little from the daily mean. 


January 1847 is interpolated, from the means of 1848-50, to obtain the mean for this year. 
































ee ee Pane sale eet ey es a 

1847 1848 1849 1850 

; Months. General 

mean, 

| Mean of the month. 

| 

: 

. January 50-8 

| February 52-2 

' March 55-1 

April 56-6 

| May 57-7 

i June 52.9 

July 52-7 

August 52-9 

| September 52-2 

| 

| October 53-0 
November 51-9 
December 50-8 
Year 















Dec. to Febr. ' March to May. June to Aug. | Sept. to Nov. 








JAKATALLA, see WELLINGTON. 
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J AKUNARI. 
Latitude North. Longitude East Green. Height. 
11° 24’ 76° 53° Ab. 5000 feet. 


1826. Macryerson. Means deduced from extremes. Medical and physical Trans., Vol. IV., p. 400. 








182G. Mean of the month. 





January 57-1 May 63-5 September 58-3 
February 55-2 June 62-0 October 61-8 
March 60-8 July 64-3 November 57-1 
April 62-9 August 62-5 December 59-7 








Mean of the seasons and of the year. 























Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. Year. | 
f 
57-3 | 62-4 | 62-9 | 59-1 | 60-4 | 
Koimpatur. 
Latitude North. Longitude East Green. Height. 
11° 1! 76° 58’ 1,483 feet. 


1852-4, Porrrous. Only means can be given; the hours were not kept very regularly. 
Scuvacintweit, “Met Mecr.,” Vol. 7. 














5 
















































1852 1853 a ‘ 1852 1853 
G 1 
Months. a Months. -——_—_—__ be aie 
Mean of the month. Mean of the month, 

January 73-0 4-0 July 76-0 | 77-5 76-7 
February 73:5 | 72-0 August 78:0 | 76+5 17-2 
March 81-0 | 77-5 September | 78-5 | 76-5 17-5 
April 83-5 | 80-0 October 77-5 | 74-5 76-0 
May 83:0 | 79-0 November 75-5 73-0 74.2 
June 77-5 | 76+5 December 74-0 72-5 73-2 
Year 77-6 75-8 76-7 





























General mean of the seasons and of the year. 


























Dec. to Vebr. March to May. June to Aug. Sept. to Nov. | Year. | 
——__—_——_——$ 
73-1 80-6 | 77.0 75+9 | 76-7 | 





Isolated months (means), 1854: Febr. 77°5; March 83°5; April 84:0; June 76-0; July 75-0. 
(Not included in the mean.) 


IV. 47 
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KorTeRGHERRI. 
Latitude North. Longitude East Green. ' Height. 
11° 26’ 76° 57’ 6,100 feet. 
1847, OUcHTERLONY, in Barxin’s “Neilgherries,” 1857. App., p. VI. Means of SR. and 2" 40™ p.m. 
| 1847. Mean of the month, 
January ..... July ......-% 65-0 
| February August. ..... 65-5 
| March ...... September... . 64 
April. ...... October ..... 62 
May ....... November... . 60-5 
-June....... December .... 59-0 
Mean of the seasons and of the year. 
: Dec. to Febr. | March to May. | June to Aug. Sept. to Nov. | Year. 
| 
| : | 61-6 | 64.7 | 62.2 | 61-9 
Kunvr. 
Latitude North. Longitude East Green. Height. 
11° 21' 76° 45' 5,761 feet. 


MacrHerson, Madras Sanitaria Reports, 1862, p. 21, year not indicated. 


Mean of the months. 








| January . 60 April... 68 July ... 70 October. . 65 
| February . 62 May ... 68 August. . 70 November 62 
| March . . 68 June... 65 September 70 December 62 
; | 








Mean of the seasons and of the year. 














March to May. June to Aug. 





Sept. to Nov. | 








| Dec. to Febr. 
| 


61-3 | 68-0 | 68-3 | 68-0 
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Manantviot. 
Latitude North. Longitude East Green. Height. 
11° 48’ 76° 1’ 2,685 feet. 


1832, Mrncuin. Communicated by the Hon. Walter Exnior, of Madras. Daily extremes. 

















1832. Mean of the month. 








January ......{/ 57 | May..... tea ds September ..... 
February. ..... 63Y, | June ........ October....... 
March........ 70%, | July ........ November ..... 
April. ....... 714, | August....... December ..... | 





















March to May. June to Aug. Year. | 


| Dec. to Febr. 














Mount-Zion Sration, on the Verrughéri or Palne (Pulney) Table Land. 


Latitude North. Longitude East Green. Height. 
10° 30° 76° 50’ 6,800 feet. 4 
1856. From communications of the Madras Government; the months, except those marked by 
asterisks, are very incomplete; but the estimates I had made to obtain the means may be considered 
as sufficiently well defined, the variation of temperature being altogether not very great. Mean of 
7™ am; N.; 5" po. 


Mean of the months. 











January ...... 57 May......... 64 September ..... 59 
Yebruary...... 59* June... .. ee. 60 October. ...... 59 
| March ....... 62* July's osu ek 42S 61 November ..... 58 
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Mean of the seasons and of the year. 








March to May. June to Aug. Sept. to Nov. Year. 


| Dec. to Febr. 

















The distance of the important mountainous region of the Palne Hills is from 


47% 
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Trichinapali about 80 miles, from Mathtra (Madura) about 40. It is one of the 
plateaux recently proppsed as a site for a Sanitarium; but as yet I have no details 
about the temperature. Its geographical co-ordinates may be defined as follows: 
Latitude North 10° 10’ to 10° 44’; Longitude East Green. 76° 21’ to 77° 22’; Height 
6,500 to 7,100 feet. 


Suevardr-Hiii-Sration. 


Latitude North. Longitude East Green. Height. 
11° 55’ 78° 10! 5,260 feet. 


Means from Macpuerson’s Madras Sanitaria Reports, 1862, p. 6 to 11, and p. 21. This Hilly range 
approaches within 5 miles to Salem. 


Mean of the months. 





January....... September 
February. ..... October 

March ....... November 
April. ....... December 














Dec. to Febr. 








Sfauv. 
Latitude North. Longitude East Green. Height. 
11° 22' 76° 55’ Ab. 3,500 feet. 


1826. MacpHerson. Means deduced from extremes. Med. and phys. Transactions, Vol. IV., p. 400. 


1826. Mean of the month. 


January 68-5 February 69-5 March 73-6 May 76-1. 
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UraKamMAnpD. 
Latitude North. Longitude East Green. Height. 
11° 23'-7 76° 43'.2 7,490 feet. 


1826. Macrrerson. Means deduced from extremes. Medical and physical Transactions. Vol. IV., 
p. 400. 

4056 36: and 1831, 2, 5, 6. Barre. Means deduced from extremes. These and the following 
years are contained in Dr. Barurr’s “Neilgherries,” edited by SmovnT, Calcutta, 1857. App: 
He gives, besides these means for the whole period, also values for single months of the 
different years 1831, 2, 5, and 6. Their being included by him in the mean or not cannot appre- 
ciably alter the result. 

1847, OvcHTERLOnY, in Barxre’s “Neilgheries.” App., p. VI, SR.; 2"; SS. I took the mean of SR. and 2. 

1853-6. Ross, in Barge, App., p. VII. Mean of extremes. 








































































































| 
1826 | 1829-36} 1831 | 1832 | 1835 | 1836 | 1847 | 1853 | 1854 | 1855 | 1856 
General 
Mopihy Means of the month. wee 
Jan. 50:9 | 51-8] ---+ | 53 sees | BO-4 | 52-5 | +--+ | 538-6 | 49-7 | 50-2 
Febr. || 52-1 | 53-8 53-5 51-9 | 54-5 53-1 | 51-5 | 51-9 
March || 60-0 | 57-8 | 58 58-5 56 58-5 57-5 } 53-0 | 56-1 
April }} 60-3 | 59 62 63 sees | GL 61 58-2 | 60-5 | 57-2 | 57-7 
May 62-6 | 61-6 | 60-5 | 64-5 | ---- | 61-8 | 61 GO-5 | 60-0 | 60-0 | 55-3 
June 58-1 | 57. 59-5 | 62.5 | 56-2 58-5 | 57-5 | 58-5 | 57-4 @ 53-9 
July 56-7 | 56-5 | 58 55 56-6 57 54-2 | 55-0 | 55-9 | 54-4 
Aug. 58-1 | 56-6 | 59 56-5 | 56-2 57 54-7 | 55-7 | 54-7 | 52-9 
Sept. || 56-9 57-1 | 56-5 | 57-5 | 56-8 57 56-5 | 54.9 | 54-7 
Oct. 55-3 | 57-2 | 58 sees | 56-8 56-5 | 54:7 | 55-7 | 53-1 
Nov. 55-4 | 53-9 | 56 sree | 5466 55 52-1 | 52-5 | 51-4 
Dec. 52-6 | 52-3°| 52-5 | --+- | 53-1 52-5 | 51-6 | 51-5 | 49-4 
Year || 56-6 | 56-3 | ..-- sgcauses mnee oeee | 5G-7 1 -es+ | 55-7 | 54-0 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. | 











NU ee 
52-1 | 59-4 | 56-6 | 55.4 | 55°9 
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WELLINGTON. 
Latitude North. Longitude East Green. Height. 
11° 23’ 76° 46' 5,860 feet. 


1859. Sparrow. Max. and Min. Parl. San. Rep., Vol. IL, p. 442. 


Mean of the months. 








January July... . 2.00. 68 | 

February August ....... 70 | 

March September..... 67 
October....... 69 
November ..... 66 


December ..... | 70 











Mean of the seasons and of the year. 











Dec. to Febr. March to May. | June to Aug. Sept. to Nov. Year. 
a 
65-7 | 66-6 68-7 67.3 | 67-1 
| 
a 














Another set of temperatures I got communicated for Jakatdlla, the native place 
near Wellington station. 


The monthly means, entered separately in the Meteor. Table No. I., are the following :— 


Mean of the months. 














January . 59 April... 68 July ... 70 October. . 65 
February. 61 May ... 68 August. . 70 November 62 
March . . 67 June... 64 September 70 December 62 


Mean of the seasons and of the year. 














Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
| 68-0 66.4 











GROUP VIII: SOUTHERN INDIA, COASTS, 
KONKAN, MALABAR, KARNATIK. 


Anjarakandi. Kananur, Punamiili. 

Arkot. Kearikal. Rajamandri. 
Bombay. Kéchin. S. Thomas Mount. 
Chittur. Madras. Salem. 

(Curlew Island.) Madiira. Stirat. 

Dapuli. Mangalur. Tinevélli. 

Dhiulia. Masulipatam. Trichindpalli. 
Gantur. Nellur. Trivandrum. 
Kadalur. Pallamkotta. Vingorla. 

Kalikat. Pondichéri. 


A comparison between the western and eastern coasts of southern India is a 
description of all the principal features of a littoral and tropical climate: a powerful 
sun, high annual means, little variation between the different seasons, great moisture 
and a periodical modification of the heat by sea-breezes. The mean of the year, 
most distinctly in the period from June to September, is higher along the eastern than 
along the western coast; from December to March the western coast is warmer, but 
the difference then is much smaller. On the coast of Bombay a drift along the sea- 
shore from north to south predominates; in the Bay of Bengal the directions 
of the currents are more variable. 

The general type is the same on both coasts; both climate and vegetation differ 
essentially from those of Europe, and more constantly than in any part of the interior; 


the uniformity of type, however, makes a short description sufficient. 
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Early in December the cool season makes itself very decidedly felt in Bombay: 
70° Fahr. in the morning is not unfrequent at Bombay and Madras; but the days are often 
still oppressive enough; along the western ghats thunderstorms then add their in- 
fluence towards breaking the heat. This was not exactly the impression it made upon me, 
when, in 1854, I passed the first months on a tropical shore in the cool season at 
Bombay; but subsequently I learnt by experience to appreciate the climate then called 
there “mild and cool.” Even at this season thunderstorms of very short duration, 
but of all the intensity of tropical violence, take place, and it is surprising for the 
Kturopean to see them followed in a few minutes by the most brilliant sky. In 
Bombay January is the month most variable. Its variability, however, is still 
different enough from that of other regions. In 1857, throughout all the year, 
amongst 307 days of observation there were 200 instances in which the difference 
between the mean of two consecutive days was less than 1° Fahr. 

In February all along the western coast the land-winds becoine the predominating 
air-currents; the day is dry and hot; during the night, till shortly after sunrise, the 
temperature is still cool. With the exception of this period, December to February, 
the climate is, in consequence of the heat being combined with great moisture, very 
debilitating. In Madras dew, even heavy dew, is frequent in December and January; 
also ground-fogs are formed; they are very low, not rising higher than to 2 to 3 feet 
above the ground; they do not interfere with the unrivalled aspect of a tropical night 
of starlight." 


The hot season on the western coast begins in March, and ends with May; also 
at this period sea-breezes alternate with the land-winds; but they are much more reduced 
in duration and intensity in the southern parts; in the beginning of May 1855 Bombay 
enjoyed, though exceptionally, as fine a sea-breeze from noon till after sunset as in 
the cool season; but at Kanantr, though also on the Malabar coast, the weather was 
hot and close. Along the eastern coasts the south-west monsun begins early in May, 
but the heat continues increasing, less in the extremes than in the mean of the 24 hours, 
till July. In March and April, as well as in May, the air is frequently rendered damp 
by a “south,” or “Jong-shore,” wind; though it varies but little in temperature, its 
moisture becomes a regular cause of frequent rheumatic complaints. 


1 I may here add that Mr. Pogson quite recently, February 2nd, 1864, discovered the 80th of the asteroids 
from the Madras observatory; he called it Sappho. 
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The rainy season sets in shortly after the beginning of the south-west monsun; 
on the western coast about the commencement of June; in the interior, to the east 
of the ghats, it is generally a little later, but there is no lack of stormy weather 
preceding it, with severe squalls and occasional showers. It is not unusual that also 
along the sea-shore a retardation of the monsun for a week or two takes place, as 
in 1854. On the eastern, or Koromandel, coast the south-west monsun, having lost its 
moisture during the passage over the Ghats and the Nilgiris, is not the season of 
rain, in its beginning. “In June,” they say at Madras, “land-winds, sun, and dust 


form the chief part of our diet.” From July the precipitation of rain increases. 


Autumn has still some south-west monsun, succeeded by westerly or variable 
wind all over the southern part of the peninsula; in October, from about the 15th to 
20th, the north-easterly monsuns begin. In the Konkan the rain has then subsided 
already more than a month, ending with August; the weather, after some irregular 
depressions of short duration, begins to be cool, with bracing mornings. For the 
Koromiandel coast this is the proper rainy season, lasting till end of November. The 
north-easterly monsun is a heavy wind with frequent gales: towards midday light 
sea-breezes very frequently interrupt the monsun. 

In reference to the salubrity of the different military stations in the Presidencies 
of Madras and Bombay, the best comparison may be drawn from the careful tables 
presented to Parliament by the Inspectors-general of the medical department, Dr. Peansz! 
and Dr. Macrurrson? at Madras, and Dr. Rooxe at Bombay.’ Statistical details about 
Bombay Island were published for 1848-1852 by Dr. A. H. Lerru: “Deaths in Bombay, 
printed by order of Government at the Bombay Education Society’s Press.” His tables 


also include the different native castes. 


' Principal Inspector-General Peansz's “Report on the Madris Stations,” Parl. San. Rep., Vol. IL, pp. 601 to 621. 

* “Report by Inspector-General of Hospitals, Dr. Macrrersoy, H. M. Madras Establishment,” ibid., pp. 622 to 
G60, with a very detailed map of Sanitaria for Southern India; I gave a reduction of it for comparison with Himéa- 
layan stations in Meteorol]. Table, No. IV. 

* “Replies to questions on the Sanitary State of the Indian Army by Dr. Rooke, Principal Inspector-General, 
Med. Dept., Bombay Presidency, ibid., pp. 911 to 918. 
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A. Madras Presidency.' 


No. 1. 


Table of Principal Stations occupied by European Troops, arranged according to their order of 
Salubrity, calculated on the average of 10 years, from 1847 to 1856-7. 




















Ratio per 1,000 of Sickness Ratio per 1,000 of Deaths Ratio per 1,000 of Deaths to Strength, 
to Strength. to Strength. excluding those from Cholera. 

1 Wellington (°) .... 1,001 1 Jalna... 0.00, 10-3) 1 Jalna ......... 9-3 
Bangalir....... 1,417 Kanntr........ 17-9 Bellari......... 13-2 
Kanntr (Kannanur). 1,514 Bellari ........ 18-0 Bangalir ....... 15-4 
Tonghu (5) ..... 1,534 Bangalir ....... 19-0 Trichindpaly ..... 17-4 

|} 5 Rangin(®)...... 1,630 | 5 Trichinapaly ..... 19-7 | 5 Kanntr........ 17-7 
| Belléri........ 1,761 Sikanderabéd. . .. . 24:5 | , Sikanderabid..... 24-0 
| Saint Thomas Mount 1,761 Kampti........ 28-6 Kampti ........ 25-1 
Trichindpaly ..... 1,814 Madras ........ 29-6 Madras ........- 27-1 
Sikanderabad. .... 1,825 Wellington (3)... . 34-1 Wellington (*) .... 31-2 
10 Madras ........ 1,834 | 10 Saint Thomas Mount 38-6 | 10 Rangin(°) ...... 35-1 
Kampti........ 2,015 Tonghu (°) ...... 42.8 Saint Thomas Mount 37-3 
JAN? 4 sew 4S a 2,368 Rangin (5) ...... 48-2 Ténghu (*) ...... 40-7 
(The numbers in parentheses indicate the number of years for which the average was obtained where not fully 10 years.) |! 
LL 7 3 _ 








In the year 1862? the Ratio per 1000 of Deaths to Strength was but 25°68, 
one-third less than in the year preceeding; for the ten years compared in this table 
the mean is 27°62. In Bombay the ratio was for 1862 24°60, in Bengal 27°55. 


' Compare the details for Bengal, p. 191. 
* Quarterly Review, CXVL, p. 432, Oct. 1864. 
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' No. 2. 
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Table of Stations occupied by Native Troops, arranged according to their order of Salubrity, 
*, calculated on the average of 10 years, from 1847 to 1856-7. 





Ratio per 1,000 of Sickness 
to Strength. 








1 Malakka..... .o. 874 
Karntl .......- - O47 
Kanntr........ 598 
Kampti........ 611 
5 Pening........ 647 
Mangalir....... 650 
Vellir......... 660 
Samalkétta...... 693 
Jalna... ee. eee 727 
10 Harrihty ....... 748 
Bell4ri ........ 772 
Sikanderabid .... 72 
Palamkotta. . 2... 774 
Khilén (Quilon)... 787 
15 French Rocks .... 787 
Madras........ 807 
Bérhampur...... $24 
Kddapa........ 9837 
Palghat... 2.2... 839 
20 Trichinapali ..... 858 
Bangalty....... 900 
Vizianigram..... 966 
i Masulipatam. .... 972 
| Merckiva. . 2... 985 
| 25 Singapur ......., 1,035 

Rangin (*4)...... 1,358 

Vizapatim .... 1,383 

Mulmén........, 1,512 
t Tonghu (4)... 2... 1,831 
| 30 Henzida (2) 22... 1,996 
|  Mediy@) .. 0... 2,504 
| 32 Labuin (*).. 0... 2,714 





Ratio per 1,000 of Deaths 
to Strength. 








1 Khilén (Quilon) ... 6-8 
Jalna so... eee 73 
Bellari.......-. 7-8 
Kanntr ........ 8-4 

5 Sikanderabad.... . 8-5 
Palghat ........ 9-1 
Harribdy ....... 9-6 
Bangalir ....... 10-1 
Mangalir....... 10-2 

10 Masulipatim ..... 10-2 
Vellir ......... 10.4 
Madris ........ 10-5 
Karntl 2. ...... 10-5 
Malikka ....... 10-8 

15 French Rocks... .. 11-6 
Kampti ........ 11-9 
Kidapa........ 12-0 
Samalkétta...... 12.2 
Merkara........ 14-4 

20 Palamkotta...... 15-9 
Trichinapaly ..... 16-1 
Vizagapatam ..... 16-3 
Pening ........ 17-2 
Singaplr ....... 17-3 

25 Rangin(*) ...... 17-7 
Meday ()....... 19-6 
Vizianigram ...., 19-8 
Bérhampur ...... 20+2 
Tonghu (@) 2... 0... 21-9 

30 Mulmén.... 2... 22-8 
Labuan... 0... 29-4 

$2 Henzida ....... 29-2 








Ratio per 1,000 of Deaths to Strength, 
excluding those from Cholera. 


Oe 


1 Harribér........ 4-9 
Vellir......0.0. 5-6 
Bellari......... 6-1 
Jalna .. 1... 00. 6-4 

5 Khilon (Quilon) ... 6:5 
French Rocks .... 7-01 
Sikanderabid. .... 7-1 
Madras ........ 7-2 
Palghat... ..... 7-6 

10 Kidapa ........ 7-6 
Trichinapally ..... 7-8 
Karnftl ........ 8-0 
Kanntr ... 0.0.0. 8-4 
Palamkoétta...... 8-6 

15 Malikka ...,.... 8-7 
Bangalir ....... 9-1 
Kampti........ 9-7 
Masulipatam ..... 9-8 
Mangalir....... 10-2 

20 Merkara........ 10-9 
Samalkétta ...... 11-3 
Bérhampur...... 13-5 
Meday(1)....... 15-1 
Vizagapatam ..... 16-1 

25 Vizianigram ..... 16-8 
Singaptr ....... 17-1 
Pening ........ 17-2 
Rangun (4) ...... 17-6 
Tonghu (4) ...... 19-5 

30 Mulmén........ 20-8 
Labuin .. 2.2... 29-1 

32 Henzada........ 29.2 


jj (Lhe numbers in parentheses indicate the number of years for which the average was obtained where not fully 10 years.) 
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B. Bombay Presidency. 

















| 

| Stations. Ratio per 1,000 of | Ratio per 1,000 of Number of Years 
| Sickness toStrength.| Deaths to Strength. referred to. 
a 
| Assirghar...... 1,527 13-5 3 years, 1858-61. 
I) AE aoe caeeees 1,663 13-7 10 ,, 1850-60. 
© Aden ........ 1,386 16-7 10, : 
i ee 1,842 17.3 Mee. ay 

' Belgiu ....... 1,443 17-8 10 ,, if 

| Sattara....... 1,808 18-9 3.4, 1857-60. 
I Disha che a aad 1,854 19-5 10 ,, 1850-60. 
| Ahmedabéd ... . 2,088 20-8 3  , 1857-60. 
| Shélapur.. 2... 2,454 20-9 10, 1850-60. 
; Ahmedndggar ... 2,377 27-2 10, , 

j Karrachi ...... 1,856 27-4 10 , 99 

| Mhau........ 2,333 28-4 3, 1857-60 
| Haiderabad .... 2,306 28-7 10 ,, 1850-60 
| Nimach....... 2,790 30-3 3 ,, 1857-60 
| Kolaba (Bombay) . 1,775 32-0 10 ,, 1850-60 
| Nassirabéd..... 9,158 37-8 10, : 

| Bardda....... 2,607 42.3 3 ,, 1857-60 
| Strat ........ 4,034 51-7 3 yy 7 




















The absolute extremes vary so little that here they are the same nearly every 
year. In the following table those of Bombay are selected from the Bombay obser- 
vatory tables for 1855; those for Madras, Arcot, and Trichinapali from Baxrour’s 
“Barometrical Sections,” p. 31. 

For the insolation along these coasts I had no sufficient data for presenting 
monthly means. Isolated observations made during our travels shall be given with the 
experimental details in Vol. V. The Bombay observations in Vol. L, for the year 1841, 
mention “a thermometer exposed to the sun’s rays;” but as the late Dr. Bust 
informed me, it was afterwards given up, the instrument not being delicate enough; 
it has not been replaced since in the annual registers. 

End of May and beginning of June readings from 135° to 140° Fahr. are not 


unusual. 
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Absolute Extremes. 










































71 
Bombay. Madras. Trichinapalli. 
Months. 
Min. Max. Min. Max. Min. Max. 
January. ...... 60-0 88.2 67 83 
February. ..... 68-8 87-2 68 87 
March ....... 67-2 93.3 69 90 
April... 2.0... 74-0 93-2 75 92 
May......... 79-3 94-2 78 100 
June ........ 76-0 95-3 79 98 
JULY Hs heaton. 75-8 89-4 77 95 
August... 2... 74-4 89-2 76 94 
September ..... 75-0 88-3 75 93 
October... .... 73-0 92-5 74 92 
November ..... 7156 91-5 71 86 
December. ..... 66-2 90-8 70 84 
{ 























(Views {rom the coasts of southern India will be given in that part of the Atlas 


accompanying Vol. V.) 
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AngarakAnpi, in Malabar. 


Latitude North. Longitude East Green. Height. 
11° 40! 75° 40 L.a.L.8. 


1810-13, 1818-23. Means from observations by Browns, Trans. Literary Soc. of Madras, 1827, p. 89 







































































I 7 
| 
1810 1811 1812 | 1813 1818 1819 1820 1821 1822 1823 | 
Months. General 
Mean of the month. mene 
| 
January 79-7 
February 81.9 
March 83-5 
| April 85-6 
May 83-7 
June | 79-8 
July 78.4 
| August 79-1 
' September | 79 79-6 
i October | 80-7 
| November | 80-6 
| December | 80-2 
| : 
Year j 80: . . 3 81-1 
a cs a th ee ee 


General mean of the seasons and of the year. 





Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. | Year, | 








80-6 | 84-3 | 79-1 | 80-3 | 81-1 | 








Axxor, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
12° 54’.3 79° 19-08 599 feet. 
1830 and 1831. 18 months; from Bauroun’s “Barometrical Sections,” p. 31. 














Febr. | March | April May June July Aug. Sept. Oct. Nov. 
































1830 and 1831. Mean of the month. | 
| 
| 


va ae | s2 | or | as | os 





«| [wo [oe | ow | 2 | 





Mean of the seasons and of the year. 





= = = pS 
Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. Year. | 








74:3 | 84-6 | 86-6 80-6 | 81 


Bompay, in the Konkan, Kolaba observatory. 


Latitude North. Longitude East Green. Height. 
: 18° 53’-5 72° 49'-16 38 feet. 


1827. Apre. SR.; 11; 1; 4; 9. Edinb. Journ. of Se, Vol. 10. 

1842-57. Hourly observations in, “Magnetical and Meteorological Observations at the Bombay Observatory,” published annually. — Ob- 
servers: Burst, OntEBaR, Montriov, Fercusson. For 1842 to 1844 I took the mean of 6" and 4» for the daily period; for 
the other years the values are based upon the mean of the 24 single hours. 

Compare also NicHouu’s “Remarks upon the Temperature of Bombay,” Transact. As. Soc. Bomb., Vol. I., p. 4; and “Mean annual 
temperature of the Hills and at Bombay,” 1838. Ind. Journ. Med. Soc., Vol. IIL, p. 397. 





























f i 
Months. | 18: 842 | 1846 | 1847 | 1848 | 1849 | 1850 | 1851 1853 | 1854 | 1855 | 1856 | 1857 Seae 
Jan. Bi ek 28: Fava Poss: .5 | 73-3 -4|72-2171-9| 71-6] 75-8|74-7]76-4174-71 74-5 
Febr. . wie ete -0) 73-3 ].+--- -l 78 a | 5 -8 -4 -O -0 +1] yf 16-2 
March . -7 | 79-5 [eee 7 2 3 8 “1 6 3 2 5 -S] 80-0 
April : 4-2 “1 -1 -1 -0 |83-3] 83-2 5 -0 0 7 -1] 83-3 
May [86-30, ---- “9 9 6 2 -4 |84-7| 86-3] 86-9] 86-9|86-0|86-1|/86-1] 85-6 
June 83-35: -- - 3 3 5 3 8 5 -9 -0 2 8 0 -4] 83-3 
July -0 9 “1 ‘I “7 -1) 82-0) 80-5] 80-4 | 82-0] 81-0/82-1] 81-3 
Aug. 2 6 +2 “1 -0 -9 “4 8 4 1 6 -3] 80-7 
Sept. “1 “7 0 8 7 4 -6 -7 9 -0 “l -O} 80-4 
Oct. +2 5 9 +2 -0 -6; 82-1 -0 7 °6 “9 -5] 82-1 
Nov. 8 8 +3 +3 “3 a) “2 -6 8 6 0 -4] 79-7 
Dec. “7 “6 “6 5°35 +8 | 75-0) 75-7 “9 3 “7 -0 9} 76-5 
Year |81-0 | ---- Ne ie ee 8 -6 | 79-9 | 79-5; 80-2] 80-5! 80-6180-7]80-7|79-9] 80-3 





























General mean of the seasons and of the year. 














Dec. to Febr. Year. 





March to May. June to Aug. Sept. to Nov. 
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384 GROUP VIIl: SOUTHERN INDIA, COASTS; 


Curtew Isianp, or Kaructr. 


On the proposal of Dr. Macruerson, of Madras, and Capt. Frasmr, engineer of the Alguada 
Light-house, government has sanctioned the making this island a marine sanitarium and watering-place. 
The news reached me in April 1862, but I have not yet received further details, although Dr. MacpHerson 
kindly supplied me with information as to the meteorological observations made at many other 
stations. 


Caitttr, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
13° 11! 79° 6’ 1,112 feet. 
1853 and 1854. Harper. SR.; 10; 2; 4; 10. For 1853 only the mean of the month, deduced 


from SR. and 4", was communicated to me. 


ScHLaGintTWEItT, “Met. Moecr.,” Vol. 8. 




































Dec. to Febr. 


March to May. 








1853 1853 1854 
General General 
Months. Mean of Months. Mean { 
Mea i M j 
the SR. |4) po. hehe of the SR. [45 pa. ofthe Re 
month. month. month. 
January 5 5 July 87 8 
February | 77-7 [72-2] 83-7|77-9] 77-8 || August 84 “1 
March | 82-4 |77-2| 87-0] 82-1] 82-2 ||September| 85-5 ‘0 
April 85-8 184-5|97-7] 91-1] 88-4 || October 80-7 5 
May 90:5 |86-0|93-0| 89-5] 90-0 || November | 76-0 “0 
| June 87-7 |82-7| 89-5! 86-1] 86-9 | December | (75-0) ‘7 
Year 82-5 ‘5 





June to Aug. 


























( 
Sept. to Nov. | 
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Ddpuut, in the Kénkan. 


Latitude North. Longitude East Green. Height. 
17° 48’ 73° 13! 600 feet. 


1859. Jonnstonz. SR.; 10; 4; 10. The values given below are the means of these 4 hours; the 
maxima and minima were taken by registering instruments. Parl. San. Rep., Vol. II, p. 883.! 
































1859. 

Months. Min. Max. Mean. Months. Min. Max. Mean. 
January ...... 61:3 | 87-5 | 74-8 July... 2.2... 74-2 | 83-9 81-0 
February... ... 62:5 | 89-6 | 77-7 August ....... 72.9 | 78-3 78-5 
March ....... 68-1 | 91-1 79-9 September ..... 72-7 | 83-4 77-4 
April... .. 0.0. 73-8 93-6 84-4 October... ... | 69-6 88-6 78-9 
May 4 ei duek Sat ‘75-2 | 92-0 | 84-2 November ..... 68-1 | 92-8 79-7 
June ........ 75-1 | 85-6 | 79-9 December ..... 61-2 |(broken)| 73-7 























Mean of the seasons and of the year. 








Dee. to Febr. March to May. June to Aug. 








Sept. to Nov. | Year. 





' For June the menn there is 89:9 instead of 79:9. 
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386 GROUP VIII: SOUTHERN INDIA, COASTS; 


Datura, in Kandésh. 


Latitude North. Longitude East Green. Height. 
24° 54’ 74° 42 1,000 feet. # 


Sept. 1853 to March 1858. Greie, Capt. Engineers. Means, without the details being given; 
but they appear to be carefully combined when compared with the extremes. Parl. San. Rep., 
Vol. II, p. 892. 














1853 to 1858. 





January ...... 70-4 | May......... 91-3 September ..... 80-0 
February ...... 75-5 June .... 2... 87-3 October. ...... 80-0 
March ....... 82-5 DULY sso sre ob 2 81-7 November ..... 75-9 
April. ....... 87-9 August ....... 79-9 December ..... 71-8 





















Dec. to Febr. March to May. | June to Aug. 


‘The height of the mountain Torum Mal, in its vicinity, is at the lake 4,304 feet, on the sumimit 5434. 
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Gantt, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
16° 17'-7 80° 25'-68 L.a.L.8. 


1852-3, J. FurtcHer. Only appximate monthly means. 
Scutaaintwert, “Met. Mscr.,” Vol. 9. 
1855-9. Extremes and “Means.” Parl. San. Rep., Vol. IL, p. 459. I left it out, however, since I 
did not know how to interpret or to combine the data. I allude to the circumstance that 


the “mean temperature” in July is 1° Fahr. warmer than the “mean maximum.” Again, in 
November it is 10° Fahr., in December 5° Fahr., cooler than the “mean minimum.” 








1852-3. Monthly Means. 





January 745 April 844, | July 84 October 82 
February 78, May 88 August 83, November | 81 
March 8114 June 851/, | September 824, December 781, 





Mean of the seasons and of the year. - 
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388 GROUP VIII: SOUTHERN INDIA, COASTS; 


KApauur, in the Karnatik. 





Latitude North. Longitude East Green. Height. 

11° 43'-6 79° 45-78 L.a. L.8. 
1853-4. Burneny. 1853: SR.; 10; 2; SS.—SR.; 10; 2; 4; 10.— To obtain the mean I 
adopted, for 1853: 4 = 7 mil which gave differences between SR. and 4" quite in analogy 


with the direct observations in 1854. 


ScuiaGintweElIt, “Met. Mscr.,” Vol. 7. 









































1853 
General 
! Months. Mean of Mean of mean. 
| SR. 4” pom, the SR. 45 pom. the 
{ | month, month. 
| 
January 80 81-2 80-6 74 74.5 74.2 77-4 
February 80-5 81-0 80-7 76-5 79-0 77-7 79-2 
March 84 85-0 84-5 80-5 84-0 82-2 83-3 
April 84 85-7 84-8 84-0 86-0 85-0 84-9 
May 86 89-5 87-7 85-5 88-5 87-0 87-3 
June 85 89-7 87-3 84. 86-0 85-0 86-1 
July 85-5 88-5 87-0 84-5 85-5 85-0 86-0 
August 82-5 85-0 83-7 84-5 84-0 84-2 83-9 
September 83-5 85-5 84-5 84-0 85-0 84-5 84-5 
October 81-5 83-5 82-5 83-5 83-0 83-2 82-8 
November 75-5 79-5 77-5 78-0 80-0 79-0 78-2 
December 74:5 76-9 75-7 tees sees (77-0) | 76-3 
Year Mean for 1853: 83-0 Mean for 1854: 82-0 82-5 








General mean of the seasons and of the year. 












Dec. to Febr. March to May. 





June to Aug. | Sept. to Nov. 








77-6 82-5 








KONKAN, MALABAR, KARNATIK, 


KauixAt, in Malabar. 


Latitude North. Longitude East Green. Height. 
11° 15'-2 75° 45-48 L.a.L.58. 


1853-4. Davips; Barker. SR., 10; 4; SS. and SR.; 10; 2; 4; 10. 


ScuLagintweEit, “Met. Mscr.,” Vol. 3. 

















































| 
Mean of 
Months. SR. the i 
: month. i 
January 81- 83.2 81-3 
February | 81-0 | 84-2 | 82-6 82-2 
March 83-7 | 86-5 | 85-1 83-9 | 
April 84-2 | 87-0 | 85-6 84-8 
May 85-2 | 87-5 | 86-3 85-5 
June 80-0 | 80-7 | 80-3 80-0 
July 78-7 | 80-0 | 79-3 18-7 
August 78-7 | 80-0 | 79-3 79-4 | 
| 
September | 79-7 | 82-0 | 80-8 79-5 
October 80-0 83-2 81-6 80-3 
November | 79:7 | 83-0 | 81-3 80-4 
December | 76-7 82-0 | 79-3 79-2 
Year Mean for 1853: 81-9 81-3 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. | 
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Kanantr, in Malabar. 
Latitude North. Longitude East Green. _ Height. 
11° 51-4 75° 21'-38 L.a.L.8. 
1852-4. Warts; Davips. 1852-3: SR.; 10; 4; SS.— 1854: SR.; 10; 2; 4; SS. 
Scuuagintweit, “Met. Mscr.,” Vol. 7. 


1850-8, “Mean temperature,” without the details of the hours employed. It is throughout about 
1° Fahy, warmer, probably an evening hour (SS.?), being included. Parl San. Rep., Vol. IL, 
p. 405. 





a 















































| 1852 
General 
| Months. Mean Mean | mean. 
SR. | 4" p.m. | of the ; : of the 
month. . month. 

| January || 76 | 86 | 81-0 79-7 
| February [| 77 | 88 | 82-5 81-0 
| March | 80 | 89 | 84-5 83-7 
| April 83 | 91 | 87-0 85-0 

May so | 87 | 83-5 84-5 
| June 79 83 81-0 79-5 
; 
| July 78 82 80-0 78:3 
| August 17 82 79-5 78-8 
| September | 78 | 82 | 80-0 79-3 
| October 78 | 83 | 80-5 79-7 
i November || 77 85 | 81-0 80:7 
' December 76 83 | 79-5 79-2 
| 
_ Year Mean for 1852: 81-7 | Mean for 1853: 80-3 | Mean for 1854: 80-3 | 80-8 

pores Ml) 








Le. iit ey oe 1 mies i 








General mean of the seasons and of the year. 


Dec, to Febr. March to May June to Aug. 








( 

Sept. to Nov. | Year | 
| 

| 
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Kanrixdt, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
11° 5’ 79° 56’ L.a.L.8. 


1854-6. I obtained it from Dr.Goprngau. '/," before SR.; 2; 9. 


ScnHuacintwelz, “Met. Mscr.,” Vol. 7. 



























































; : . . 2-9 
For deducing the daily mean I adopted, from analogy with the Madras observations, 4 = 2 — 3 
1854 | 
General : 
Months. yh Mean of yh mean. 
before ‘| 4" p.m. the before 
month. SR. ' 
Jan. 8 9 7 5 
Febr. | 77-4 | 82-7 | 80-0 | 74-2 | 79-7 | 76-9 79-0 
March] 81-2 | 85-1 | 83-1 | 79 81-9 | 80-6 82-0 | 
April | 84-2 | 90-6 | 87-4 | 84-6 | 85-3 | 84-9 86-3 
May | 85-3 | 93-1 | 89-2 | 86-0 | 88-1 | 87-0 87-3 | 
June | 87-5 | 96-3 | 91-9 | 84-1 | 85-1 | 84-6 88.7 |i 
July | 82-6 | 91-1 | 86-8 | 82-8 | 84-4 | 83-6 85-6 
Aug. | 81-6 | 90-7 | 86-1 | 79-9 | 82-7 | 81-3 83. 
Sept. | 81-6 | 90-2 | 85-9 | 81-7 | 83-6 | 82-6 B4-1 | 
' 
Oct. | 82-4 | 86-7 | 84-5 | 79-0 | 80-1 | 79-5 82-0 
Nov. | 78-3 | 81-9 | 80-1 | 76-1 | 78-3 | 77-2 78-9 |i 
Dec. | 74-9 | 79-8 | 77-3 | 72-5 | 74-3 | 73-4 75-1 | 
Year || Mean for 1854: 84-0 Mean for 1855: 80-7 2. a | 





General mean of the seasons and of the year. 





| ) 
Dec. to Febr. 
| 
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Kécutn, in Malabar. 


Latitude North. Longitude East Green. Height. 


9° 58-1 76° 13-68 L.a.L.8. 


1852-4. Barxrr. SR.; 10; 4; SS. and SR., 10; 2; 4; 10. 


Scaiagintweit, “Met. Mescr.,” Vol. 3. 














Months. 


ba 


Jan. 
Febr. 
March 


84-9 
84-9 79- 
86. 


~ 
~ 
oanfo 
on © 


a 
OD 
nw 


| April 


79-7 | 88-1 | 83-6 
| May 79-1 | 87-2 | 83-1 
June 76-9 | 80-7 | 78-8 




















, Year 





General mean of the seasons and of the year. 



















July 76-5 | 80-4 | 78-4 
' Aug. 77-0 | 80-0 | 78-5 
Sept. 77-1 | 83-4 | 80-2 
Oct. 76-7 | 83-2 | 79-9 
Nov. 78-0 | 81-3 | 79-6 
Dec. 75-0 | 84:4 | 79-7 
‘Mean for 1852: 80-4 Mean for 1853: 80-3 | Mean for 1854: 80- 














_General mean. 





79-4 
80-7 
83-6 


84-7 
82-7 
78-2 
77-1 
79-1 
80-1 
80-1 
80.3 
79.8 


80-5 


See 
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Maprds, in the Karnatik; 
Astronomical and Magnetical Observatory. 


Latitude North. Longitude East Green. Height. 
13° 4’.2 80° 13'-9§ 27 feet. 


Madras we have three series. of observations: 


1796-1821. This series has been reduced by Goldingham to true means by comparison with 
the results of hourly observations. 


1822-43. Observations by Goupincuam and Tayxor, published under the title: “Meteorological 
Register,” Madras, fol. 

The hours of observation were, during this series, from 1822-37: SR.; 10; 12; 2; SS.; 
from 1837-43: 10; 4; 10. The hourly observations of the period 1841-50 allowed one to deduce 
true means, and I found that, for Madrds, from the observations at 10 o'clock a.m. 2° Fahy. 
had to be deducted to obtain, with very small deviation, the true means. Besides, Dove 
had observed already, Berl. Acad., 1847, p. 30, that the instrument in use till October 1830, 
then broken by a typhoon, had to be corrected—1° 7 Fahr. He obtained this result by 
direct comparison of the observations of each year with the mean of the entire period. To 
my monthly means for this period this instrumental correction is applied. 

Irom 1841-50 hourly observations were made most carefully under the superintendance of 
Taytor, Worsrer, and Jacos. They are printed under the title: “Meteorological Observations 
at the Magnetical Observatory,” Madras, 1854, 4to. Since this publication, which concludes with 
the observations of 1850, no new volume has appeared. The thermometer, when examined in 
1854, I found to differ from the Kew standard + 1°-0 Fahr. for temperatures between 
76° and 95° Fahr., and +-0°-9 in those above and below these limits. In the printed volume 
no corrections are applied. I could not decide whether this had been the case already during 
all the observations which do not materially differ from the period preceeding, or not. I left 
them uncorrected, except the last year, 1850, the more as in the mean of the GO years these 
four years would not make a difference of even one-tenth. I mention it, however, in order to 
its being kept in mind in case these years in particular had to be compared with contemporaneous 
observations of other stations. (Also above, in the hourly variation of temperature in the daily 
period for which I had to take the year 1850, the correction [—1°-0 Fahv.] is applied.) 
During our stay in India we obtained copies of the magnetic and metcorogical original observ- 
ations, made every hour, through the kindness of the Hon. Wavrer Exiior, the member of 
council so well known for his scientific activity. 


Yor this series, at first thermometer No. 42, then No. 7, was used; to both the corrections 


resulting from comparisons with the Kew standard have been applied. 


ScuLaGintwrit, “Met. Mscr.,” Vol. & 


Colonel Jacon and Major Worstrr most kindly supplied us, besides, during the entire period 


of our travels, with corresponding observations on the temperature of the ground at various depths, 


with 


long geothermometers we had left at Madras. 
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394 GROUP VIII: SOUTHERN INDIA, COASTS; 


Of late the Journal of the Madras Literary Society has also regularly given the details of 
the meteorological observations made at the Madras observatory. 


(Compare the Station “Saint Thomas Mount.”) 


I. Series. 








1796-1821. Mean of the months. 










January 75-2 April 82-4 July 85-6 October 81-9 
February 77-2 May 86-9 August 84-7 November | 78-6 
March June 88-2 September 83-8 December 75-8 








II. Series. 







1822-43. Mean of the months. 











January 76-2 
February 78-0 
March 81-6 


84-7 July 84-7 October 81-6 
87-6 August 83°4 November 78-0 
87-0 September 83-4 December 16-4 
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Ill. Series. 
<i 
1841-50 and 55-57. Mean of the months. 

‘ ~ | General 

Months. 1841 | 1842 | 1843 | 1844 | 1845 | 1846 | 1847 | 1848 | 1849 | 1850 | 1855 | 1856 | 18577 oo 

January «+++177-0177-6|75-7176-8|75-7175-8]74-8177-2| 76-2 | - 76-°8/75-3 76-3 
February +200 177-9177-9|77-7/79-4 178-9179 -3]78-1|78-6] 77-0] - 79-6)75-4 78-2 
March 82-0/82-6|81-5/82-2/83-1/82-3/81-5/81-9/81-9| 79-8). 81-7,80-2 81-7 | 

April 84-9/85-7/85-2'86-3/86-6|85-8/86-3/86-4/86-2] 85-0 |85-3/85-5 |84-7 85.7 

May 86-8|/88-1|85-0/87-0/88-6|87-3/87-6/88- 8190-3] 87-3 |90-3/85-3]---- 87-0 
June 86-3/88-0/85-5|88-6/86-6|/88-1/85-7/90-4/87-9| 87-9 |88-8/87-7|- 87-6 i 
July 86-8|86:7|85-8)85-8/8G-1 |85-1/84-8|87-3/86-4| 87-0 |88-2/85-6]- 86.5 j 

August 82-5/84-5/84-5/85-2;85-9/84-9/84-5/86-3/86-3| 85-5 |87-0/82-9]- 85-0 

September ||83.9/82-4 |84-3/83-0/83-9 |85-6/84-5/85-0/86-3| 83-8 /85-3|/84-3]- 84.3 

October 79-8/81-9/80-7/80-5)82-9|81-9/81-4/82-8/83-1/82-8|81-0/81-2|- 81-6 

November ||78-3/78-3/77-8|79-2)79:1/78-5|78-6|78-8|80-8] 78-0 |78-1|77:1]- 78-6 

December ||76-7/76-6|75-9|76-9/77-7|76-6|76-3|77-3|77-7|] 76-2 |76:2/76-2]|- 76:6 

Year +++-/82-4/81-9/82-3,83-1/82-6/82-2/83-2/83-6/82-2|- 82-0]. 82.4 



































General mean of the seasons and the year. 

















Dec. to Febr. March to May June to Aug. Sept. to Nov. Year 











General means for the Period of 60 years: 






































A. Months: 
| January April 84-3 | July | 85-6 | October 81:7 
| February May 87.2 August 84-4 November 78-4 
March June 87-6 September 83-9 December 76-3 
a ei Ee - a 
B. Seasons and Year. 
Dec. to Febr. March to May June to Aug. Sept. to Nov. Year 
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Latitude 
9° 55’ 


1853-4, 


GROUP VIII: 


SOUTHERN INDIA, COASTS; 


Mantra (Maratra), in the Karnatik. 


North. 
+3 


Longitude East Green. 


78° 6-38 


Scuuacintweit, “Met. Mscr.,” Vol. 3. 


Height. 
600 feet. 


Cotesroon. SR.; 10; 4; SS. and 10; 2; 4; SR.; 10. 








Months. 


January 
February 
March 


April 
May 
June 


July 
August 
September 


October 
November 
December 


















Year 



















77-6 79-7 
78-6 81-6 
83-0 86-6 






88-7 
90-7 
88-6 





88-6 
87-2 
85-2 86-7 












82. 
78 - 
17. 


86-7 
80-7 
80-7 


=I 





a a 


Mean for 1853: 





month. 


Mean 
of the 










78°7 81-6 80-1 
83-3 86-8 85-0 
85-6 90-7 88-1 


87-7 92-7 90.2 


88-7 92-6 90-6 


85-7 90. 
5-6 88. 
85-8 90- 





oO 
I 
oO 


83-6 85. 
79-5 81- 
77-6 80- 





ra Oe on rf 
co wf 
oo 
enn 





Mean for 1854: 86-0 


General mean of the seasons and of the year. 


General 
mean. 


























































































Dec. to Febr. 





March to May. 





June to Aug. 











Sept. to Nov. 
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Mancartr. 
Latitude North. Longitude East Green. Height. 
12° 51'-7 74° 49-28 L.a.L.5. 


1852-4. Fonnis; Fauuan; Carmaro. SR.; 10; 4; SS. and SR.; 10; 2; 4; 10. 


Scuiacintwerr, “Met. Mscr.,” Vol. 3. 















































1852 1853 1854 
Months. Mean Mean Mean | General 
S.R. | 4" pw. | of the | SR. | 4" pa] of the | SR. | 4" p.m. | of the | Mean. 
month. month. month. 
ds) 
January 76-2 83-8 80-0 4 77-0 | 83-5 | 0-2 75-7 | 85-0 | 80-3 
February 73-5 85-1 79-3 178-0 | 85-5 | S1-7 | 76-3 | 84-7 | 80-5 
March 79-7 86-07] 82-8 | 81-3 | 86-8 ; S£-0 } 82-0 | 86-3 | 84-1 
April 82-4 87-2 84-8 | 81-4 | 86-6 | S4-0 ] 84-8 | 88-3 | 86-5 
May 82-3 86-0 84-1 | 83-0 | 88-1 | 85-5 |] 84-0 | 93-5 | 88-7 
June 79-0 82-8 80-9 | 77-4 | 80-7 | 79-0] 75-6 | 79-5 | 77-5 
July 77-7 80-0 78-8 | 77-0 | 80-2 “78-6 76-5 | 78-7 | 77-6 
August 77-2 79-2 78-2 177-5 | 80-7 | 79-1 | 72-2 | 80-7 | 76-4 
September || 77-3 79-9 78-6 | 78-1 | 81-7 | 79-9 | 77-5 | 81-5 | 79-5 
October 77-1 81-2 79-1 78-0 | 83-7 | 80-8 | 77-0 | 82-7 | 79-8 
November || 76-5 83-9 80-2 78-4 | 85-5 | 81-9 | 77-5 | 84-2 | 80-8 
December 76:8 83.5 80-1 76-4 | 87-6 | 82-0 } 76-7 | 84-2 | 80-4 
Year for 1852: 80-6 for 1853: 81-4 for 1854: 81-0 





General mean of the seasons and of the year. 












Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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GROUP VII[: SOUTHERN INDIA, COASTS; 


Masutipatam, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
81° 8’-2 L.a. LS. 


16° 9°-0 


1854. Crawrorp. SR.; 10; 2; 4; 10. 
Parts of November and December had to be determined approximatively to complete the means. 


Scuuacintweit, “Met. Mscr.,” Vol. 9. 





Mean of 
40 pin, the 


month. 


January 
February 
March 


April 
May 
June 


Was ark 


July 
August 
September 


October 
November 
December 








Mean of the seasons and of the year. 











Dec. to Febr. | March to May. 









June to Aug. Sept. to Nov. Year. 














' Months. 


| Jan. 
| Febr. 
| 

| April 
i May 
| June 





I 





March 






































83-8 
———— 
Neuiir, in the Karnatik. 
Latitude North. Longitude East Green. Height. 
14° 28’-0 79° 58-38 81 feet. 
1853-4. Name illegible. SR.; 10; 4; SS. ScuLacintweit, “Met. Mser.,” Vol. 8. 
—_—ooooaaaeo 7 
| 

1854 g q 

A A 

Mean Mean} # || Months. Mean| @ 

SR. |4 p.ot] of the | SR. [4% p.m] ofthe] 2 SR. |4" p.m} ofthe} 3 

month] 5 month} 65 
.5| 79+ 77-2] July {g4-3| 92-3] 88-3 89.9| 86-5] 87-4 | 
+1) 79- 76-7) Aug. |81-8] 87-4] 84-6 92-9] 88-1]36-3 | 
-0| 80- 17-5, Sept. /83-7] 83-4 | 83-5 90-1/ 86-2] 84-8 | 
-5) &8- 84-2! Oct. [80-5) 82-1] 81-3 84-3] 82-1] 81-7 
+5) 95- 88-7| Nov. 175-5] 81-0 | 78-2 82-9] 77-7] 77°9 |. 

-5) 93- 89-2) Dec. |69-3!72-8/ 71-0]. - vee | 76-09 73-5 
| Year | for 1853: 81-9] for 1854: 82-3782-1 














General mean of the seasons and of the year. 





| March to May. 








June to Aug. 
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PaLLamK6rTaH, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
8° 43’.5 77° 43-38 209 feet. 


1853-4. CoteBroox. SR.; 10; 4; SS. 
Scuvaaintweit, “Met. Mscr.,” Vol. 3. 
1855-9. Parl. San. Rep., Vol. IL, p. 521. I left out the “Mean,” it being decidedly too warm, ge- 
nerally 3 to 4°. 

























| 
1853 
| Months. Months. Mean of | 
4" pwn. the | 
month. 1 
| January |77-5| 81-2 | 79-3 | July 83-3| 87-0 | 85-1 
February |77-0| 82-6 | 79-8 | August 83-2| 86-6 | 84-9 
| March 81-2] 87-0 | 84-1 September | 84-0] 88-8 | 86-4 | 
ii 
t 
April 83-2] 86-9 85-0 October 81-3] 83-9 82-6 | 
May 85-4| 90-3 | 87-8 November {|79-0] 81-0 | 80-0 | 
June 84-3] 87-7 | 86-0 December | 75-7] 81-3 | 78-5 














Isolated month (mean): 1854: January 78:8. (Mean of January 1853-4: 79:0.) 


Mean of the seasons and of the year. 


Dec. to Febr. 





400: GROUP VIII: SOUTHERN INDIA, COASTS; 


PonpicnéRi, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
11° 5G’-0 79° 49’-1 L.a.L.8. 


No year mentioned. Lrcrntin in Kirwan. “Estimation de la température,” p. 160. Means 


too warm; probably the thermometer was put up in a position in which disturbances by lateral 
radiation exercised great influence. 











January 19-7 April 91-5 July 93-8 October 85 
February | 83 May 94 August 92 November | 81-2 
March 88 June 95-4 September 89-5 December | 80-3 








Mean of the seasons and of the year. 





Dec, to Febr. March to May. June to Aug. Sept. to Nov. 





A more recent series of observations (which I introduced in the table of the Atlas), first pub- 
lished in the “Annuaire météorol. de la France,” 2, p. 136, I found in Dover’s “Nicht-perio- 
dische Aenderungen der Temperatur,” VI., Berl. Acad. for 1858, publ. 1859.1 It is decidedly more 
correct, though, from the hours being 8 a.m, N., 4" pia, there is reason to believe it to be still 
rather too warm. The year is not mentioned. 


App. Monthly means. 














January 80-1 April 84-5 July 86-0 October 84-2 


| 
| February | 81-4 May 86-9 August 86-3 November | 82-0 
March 82-8 June 87-0 September 88-5 December | 84-2 


| 


Mean of the seasons and the year. 

















— 7 re a G— pe ; | 


Dec. to Febr. | March to May. June to Aug. 





1 Dove, a8 quoted above, has for the mean of the year 23-11 It. but it must be (= Mean of the 12 months) 2B It. 
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PunamAut, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
13° 3’ 80° 7’ 89 feet. 


1855-9. Lapsuey. Daily extremes. Parl. San. Rep., Vol. II, p. 430. 











1855 to 1859. 








Min. 








Max. Mean. Months. 


Min. Max. 


Months. Mean. 
















January ...... . -4 | 78-3 July .. 0.0 ee. 
February ..... || 76-4 | 81-2 78-8 August......., 
March....... 78-0 | 82-0 | 80-0 September 

fav Sela! ges a ee athe 80-0 85-2 82:6 October 

Bees andere 80-8 | 86-0 | 83-4 November 

Bye Peetaecer 82-4 | 87-2 | 84-8 December 














General mean of the months and of the year. 





Dec. to Febr. March to May. | June to April. | Sept. to Nov. | Year. 
me | | | 


RasamAnpny, in Orissa. 





82-0 84-0 

















Latitude North. Longitude East Green. Height. 
17° 10'-5 81° 46'-6P 81 feet. 
1854. Rankine. Nov. and Dec. incomplete. SR.; 10; 2; 4. ScuLacintwerr, “Met. Mecr.,” Vol. 9. 
1854. 




















Mean of 


SR. 4” pom. the Months. 
month, 


Mean of 
the 
month, 


Months. 







January ‘0 +5 | July 

Tebruary 82-2 76-8 | August 

March 88-5 | 82-0 } September 

April 92-5 | 87-3 ]} October 

May 95-4 | 89-1 | November | 

June 94-5 | 90-5 }| December i 
1 











Isolated months (mean). 1853: Jan. 73:4. Mean of 1853-4: Jan. 72:9. 
Mean of the. seasons and of the year. 





Dec. to Febr. March to May. 
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Samst Tuomas Mount, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
13° 0’ 80° 8 314 feet. 


1853-4. Dewss, Youne, Medical officers of the Artillery cantonment. SR.; 10; 2; 4; 10. I took 


the mean of SR. and 4" p.m. as usual. The station is only 10 miles SW. from Madras. — 
The place where the instruments had been put up was not quite so well protected against the glare 
radiating from the surrounding objects as in the Madras observatory. This may have had some 
influence on raising the temperatures a little; but also the circumstance that the station Saint 
Thomas Mount was not in quite so free a position as that of Madras certainly is of some in- 
fluence. 





















































Monthly means. 

Months. 5 Months. 1854 Mean. 
January ...... 90-5 | 89-5 
February ..... 90-0 | 88-0 
March ....... 87-0 | 87-0 
April... . 0... . October : 83-0 | 83-7 
May ........ . November . 80-0 | 80-0 
June... ..... . December ‘ (79-0) | 79-0 

85-2 84-3 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year 
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Siem, in the Karnatik. 


Latitude North. Longitude East Green. Height. 
11° 39-2. 78° 8-48 907 feet. 


1852-4. Scorr; Jonnston; Keira. “SR.; 10; 4; SS. 1854: SR.; 10; 2; 4; 10. 


ScHLaaintweit, “Met. Mecr.,” Vol. 9. 



























Months. General 
Mean Mean mean. 


sR. 4) pM. 40 pn. | of the | SR. {4' p.a.] of the 







































January 70-5 78-0 80- 75-9 
February 72-9 84-4 77- 

March 78-0 86-8 85. 81-3 
April 82-0 | 90-3 90- 85-4 
May 79-3 86-1 85-7 
June 78-2 83-8 90- 83- 

July 78-2 84-6 88-5 87- 81.7 
August 78:3 84-7 8- 82-5 80- 85. 8l1- 

September 77-8 83-3 85:8 86- 82-0 
October 77-1 82.3 82- 84. 80-2 
November || 74-0 77:8 78. 81. 76-7 
December 73-3 78:3 82- 79+ 76-6 
Year for 1852: 80-0 for 1853: for 1854: 80-6 











General mean of the seasons and of the year. 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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404 GROUP VIII: SOUTHERN INDIA, COASTS; 


Surat, in the Kénkan. 
Latitude North. Longitude East Green. Height. 
21° 10’ 72° 52! L.a.L.S. 


1850-60. PrLiy. Extremes and mean; the latter is deduced from sunrise and about the mean of 
the afternoon. Parl. San. Rep., p. 791. 








1850 to 1860. 









Max. Months. 





Min. 





Mean. Max. 





Months. | Min. 
















































































January. ...... “1 87-3 | 72-9 }] July......... -9 |} 84-0 
February. ..... 69-2 91-3 | 76-9 } August....... 0 | 82-5 
March........ 70-1 97-7 | 84-1 } September..... ‘9 83-3 
| April... . 0... 75-9 100-5 | 88-0 October....... 72-9 82-8 82-6 
May......... 80-0 100-4 | 89-4 November .,... 66-9 90-5 78-1 
June .... 0.0. 80-1 94-3 | 87-1 December ..... 62-5 | 87-5 | 74-3 
Mean of the seasons and of the year. 
| Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. | Year. 
| 74-7 | 87-2 | 84-5 | 81-3 | 81-9 
TINNEVELLI, in the Karnatik. 
Latitude North. Longitude East Green. . Height. 
8° 43’.8 77° 40'-46 120 feet. 
1854. Jail Hospital. SR.; 10; 2; 4; 10. Scnnacintweit, “Met. Mecr.,” Vol. 3. 
(January only approximation, incomplete.) 
71 
1854. 
Mean of 
Montbs. Months. BR. a ree the 
month. 

January July 83-6 | 87-2 | 85-4 

February August 83-1 | 87-1 | 85-1 

March September || 83-5 | 88-5 | 86-0 

April October 80-8 | 87-2 | 84-0 

May November 78-0 83-3 80-6 

June December 77-2 | 84-6 | 80-9 , 

Mean of the seasons and of the year. 
Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. | Year. | 


81-3 | 87-0 | 86.4 | 83-5 | 84-6 | 
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TRICHINAPALI. 
Latitude North. Longitude East Green. Height. 
10° 49’. 8 78° 40'-9%8 443 feet. 


1853 and 1854. Grawam. Only means communicated; the hours of observation seem not to have been 
kept very regularly; for this region, however, this is not of great influence on the monthly mean. 
































































































1853 1854 1853 1854 
: General General 
Months. Mean of | Mean eat Months. Mean of | Mean of ean: 
the of the the the 
month. | month. month. | month. 
| January ....]/ 81-0 | 79-5 | 80-2 | July....... ‘5 | 85-7 
February... . | 82-8 | 83-5 August ..... -3 | 86-5 
March..... 84-0 | 88-7 September ... | 83-3 | 85-5 | 84- 
April...... 88-4 | 88-5 October. .... 82-1 83-5 82-5 
May...... 91-7 89-5 November. .. . |} 83-0 81-5 82-2 
June...... 85-0 | 89-7 December... . ] 81-8 80-5 81-1 
Year. ...) 84-2 | 85-2 | 84-7 
General mean of the seasons and of the year. 
| Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. | Year. 
[_ 1-5 | Sk | 8H | 83-1 | a7 | 














TrrvAnprum, in Malabar. 
Latitude North. Longitude East Green. Height. 
8° 29° 76° 56’ L.a.L.8. 
June 1837 to May 1842. Canprcorr; hourly observations communicated in manuscript to Prof. 


Dove, and the means published in his “Tiiglichen Veriinderungen der Temperatur der 
Atmosphire.” Abh. Berlin Acad. for 1846, publ. 1848. 


Means of the months. 

















January 78-1 April 82-7 July . October 
February 79-7 May 81-5 August ‘ November 
March 81-7 June 78-5 September : December 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year, | 


78-6 82-0 78.3 78-2 79°3 
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Vinedrua, in the Konkan. 


Latitude North. Longitude East Green. Height. 
15° §1'-2 73° 35'.98 L.a.L.8. 


A, 1851-3. Means of isolated months. Communicated by Manzsrry. 


Scuuaginrweir, “Met. Mser.,” Vol. 39. 


These are: 
January, 1862 76 March, 1852 79 December, 1851 78 
1853 83 
Mean 81 
February, 1852 81 April, 1851 82 
1853 81 1852 81 
Mean 81 Mean 81'/, 


These were the only values I could communicate in my memoirs to the Royal Society 1863. 


B. 1857. Gronez. Mean of extremes, Parl. San. Rep., Vol. IL, p. 904. The latter series being by 
far more complete, I excluded the values given above from the mean. 













Months. Months. 











January .......- -3°/ 77-2 | July ......... 
February ...... 70- 84:2 | 77-1 | August........ 
March ........ 74- 85-4 79-8 | September...... 





Abii soe eels AA: , . October ....... 
seid a Gow area ee : : November...... 
Sap alae Na ae . 9 December ...... 

















Mean of the seasons and of the year. 








| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 








GROUP IX: CEYLON. 


Badula. Kolémbo. Patlam. 
Battikotta. Mateli. Peredénia. 
Galle. Nurélia. Trinkonomali. 
Kandi. 


Although Ceylon occupies an area of about 20,000 miles square, the type of climate 
varies but little, unless modified by elevation. In April and May, and a part of June, the 
quantity of rain increases with the south-west monstin; and this is still more the case in 
October, November, and the first half of December; in this latter period the wind is 
first variable, with storms from all parts of the compass; then the wind becomes ENE. 
and soon turns round to NE.; there is no month without some inches of rain. 

Comparatively speaking, the weather may be said to be dry and hot from 
January to April or middle of May; moist and steamy from May to December, with 
some decrease of rain between June and October. 

At soine periods of the year it happens, notwithstanding the insular position of Ceylon, 
that in consequence of the general direction of the currents of the atmosphere coming 
down from the continental regions to its north, the moisture becomes remarkably reduced ; 
the springs have been observed to approach dessication, and the level of tanks and sheets 
of water, such as the large lake near Kolombo, have often sunk very considerably, even 
after the rains in May. Such was the case in the middle of September 1855. Such 
drought is but of short duration; it is chiefly the period next preceeding the beginning 
of the SW. as well as of the NE. monstin, which shows this exceptional dryness. 

At Kolémbo clouds of red dust then become annoying near the station; but 


many more are the days of the year when driving rain can scarcely be kept off by 


408 GROUP IX: CEYLON. 


verandahs and Venetian blinds, and moisture is deposited on walls and floors. In the 
cooler season dense fogs arise in the morning, about the time of the minimum of day: 
they disperse after 2 to 3 hours; but you generally still see, for some time after, 
your respiration in the muggy atmosphere. 

January is not unfrequently unpleasant and unhealthy, partly by being oppressive, 
partly by a chilly trying wind, such as the “long-shore wind” of Kolémbo. 

February, if not too rainy, is often quite agreeable, as also August and September; 
and then only the full glory of the grand tropical features of the country can be 
properly enjoyed by the Muropean, unless he retires to the higher regions, where the 
climate, though pleasant in every respect, still allows him to see enough of splendid 
foreign type. 

The island altogether is situated to the south of the zone of maximum of 
mean temperature, which includes the regions near Trichindpali; the thermal equator 
also crosses Ceylon. The northern regions therefore, as was to be expected, show the 
greatest heat in Ceylon; so it is in Trinkonomali and Battikotta. From March to 
August the climate is dry and hot, rain falling but seldom; also the SW. monstn 
does not bring much rain, when we consider its effects on the east coast of southern 
India; but from. October to December, and a part of January, rain with high winds 
and storms is the more constant. 

The absolute Extremes I selected for Kolombo for the year 1855 from the registers 
of the Royal Engineers. 

The mean insolation is very valuable also for the Indian archipelago in general, 
for which we have no detail so complete; it is the mean of six years, from the 


Kolémbo observatory. ' 


1 “On the Agricultural, Commercial, Financial, and Military Statistics of Ceylon,” compare the recent commu- 
nications of T. R. Power to the Royal Asiatic Society. London, New Series, Vol. J., pp. 42-50, 1864. 
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Absolute Extremes. 

















ol 
Kolémbo, 1855. 

Months. Min. | Max. | Months. | Min. | Max. 
January ...... 68-4 | 85-0 July... ....0.% 77-2 | 86-0 
February... ..| 69:0 | 88-5 August ....... 74-8 | 85-5 
March ....... 72-3 | 88-0 September ..... 73-0 | 85-0 
April .. 0... -- | 73-0 | 89-5 | October ...... 72-2 | 84-0 
May ........ 70-0 | 88-0 November ..... 71-0 | 85-5 
June .....0.. 78-0 | 87-0 December ..... 69-0 | 85-0 

| 
{ 














Mean Insolation. 











March 111 June 99 September 102 December 106 


Kolémbo, 1853-1859. 
January 109 April 105 July 98 October 103 | 
| February 111 May 98 August 103 November 107 | 








Plate of the Atlas: The landscape from the Environs of Galle, in reference to 
inetcorology, is to show the effect of a sudden break of short duration in one of the 
rainy days of May. The atmosphere, though oppressive enough in reality, looks 
brilliant and mild, and its steamy haze materially contributes to increase the picturesque 


effect. of the rich and varied groups of tropical vegetation. Or. No. 7. Part IL, No. 15. 


IV. 52 
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BAputa. 
Latitude North. Longitude East Green. Height. 
6° 59’ 81° 11’ 2,450 feet. 


No year mentioned. Martin. British Colon., 1843, p. 374. 8; 12; 8. Means. 








January 667/, April 71, July 691, October 721, 
February 681/, May 72", August 72 November 71 
March 681, June 71 September 72", December 70%, 


Mean of the seasons and of the year. 








Dec. to Febr. | March to May. June to Aug. 








| 
Sept. to Nov. | Year. | 
| 
| 


















































+ 
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Bartixétta. 
Latitude North. Longitude East Green. Height. 
9° 36’ 80° 0' L.a.L.8. 
1847-9. Communicated by Fr. Layarp. SR.; 9" 30’; 3" 40°. Scutacinrwerr, “Met. Mser.,” Vol. 4. 
e h 40’ 
Monies Cena 
2 
1847. 1848. 1849. 1847. 1848. 1849. 
General ts General 
Months, rr Months. | means. . | 
Mean of the month. Mean of the month. 
ee a eed 

January 78-0 | 78-2 | 79-2 | 78-5 July 83-7 | 82-9 | 83-2 | 83-3 
February || 81-2 | 79-9 | 80-6 ; 80-6 August 83-8 | 82-4 | 83-5 | 83-2 
March | 82-1 | 82-8 | 82-4 ; 82-4 September | 82-4 | 82-7 | 83-5 | 82-9 
April 84:6 | 85-4 | 85-4 | 85-1 October 82-6 | 81-5 | 82-8 | 82-3 
May 85-5 | 85-1 | 85-7 | 85-4 November | 80-2 | 79-1 | 80-4 | 79-9 
June 84-6 | 84-5 | 84-6 | 84-6 December | 78-6 | 78-4 | 78-1 | 78-4 

Year. 81-8 82-7 82-4 82-2 

General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. 











Sept. to Nov. Year. | 
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GALLE. 
Latitude North. Longitude East Green. Height. 
6° 2'.5 80° 10’. 8 L.a.L.S. (21 feet.) 


A. Means, approximation, but, as it seems, carefully combined by Davis. Parl. San. Rep., Vol. IL., 
p: 949. 
B. 1856. Mean of the year communicated by Nreryer, without further details; it agrees very well 
with the mean of Dr. Davis’s observations. 


1857. The month of May, from our assistant MonTErRo’s observations. 


Scuiacintweit, “Met. Mscr.,” Vol. 17. 








| A. The year is not indicated. 





January ...]| 80 April... | 82 July ....-. 811, | October .... 80 
February... | 79/, | May ...| 82% | August ....| 81 November... 80 


| March .... | 80 June ...| 82 September ..| 81 December. . . 79 | 
| 








Mean of the seasons and of the year. 















Dec. to Febr. 





March to May. 





June to Aug. Sept. to Nov. Year. 





B. Mean of 1856: 81-0. 


C. Mean of May 1857: 82-1. 
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KAnp1. 
Latitude North. Longitude East Green. Height. 
7°17! 80° 49' 1,739 feet. 


1819, 1833-5. Means calculated by Dove. Berl. Acad. 1847.—1819: 6—7; 12; 9—11. 1853-5: 
Max. and Min. 


Months. 1819. 1834. 1835. Months. 1819. 1834. 1835. 








Mean of the month. 



































April. Gece es 74 73°3 74 October. ...... 73 72-7 71 
[MAY in 259-4 Be 7137/4 76:3 735/, November ..... | 73 72+] 72 
June .....-.., 73 73-8 72%), December ..... ) 72 70-5 T2Y oy. 
MOar eyiinthu ened | 72-8 73-1 72-4 
[ek ee a a a 








1833. Isolated months (also included in the mean). Nov. 72. Dec. 7214. 










General mean of the months. 






72-5 October 72-2 
73°3 November 72-1 
72-7 December 71-8 


July 
74-6 August 
73-1 September 


January 
February 
March 







Mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 





71-6 74-1 73-0 72-3 72-8 | 
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Korémpo. 
Latitude North. Longitude East Green. Height. 
6° 56’-6 79° 49'S L.aL.S. (18 feet.) 
6 3 9 
A, 1812. Edinb. Journ of Sc. V., p. 142; mean = ctr’. 
7 
1815. Davy. Account of Ceylon; mean = na 


1852-5. Officers commanding the Royal Engineers: Hawxsuaw, Hore, Parurorre; Max., Min, 
91; 34. This very careful series included, besides the temperature, many most detailed ob- 
servations on moisture, insolation, &c, ; 

The very small variation of the temperature at Ceylon allowed of my including 1812 and 1815 
in the general mean. 


B. 1853-9. The mean of this series is contained in the Parl. San. Rep. Vol. IL, p. 920. I add 
the “Mean dry bulb,” but I did not include it in the general mean, as from the combination 
of the hours (not detailed) it is throughout warmer, also when compared to those years in- 
cluded in the same period for which I had compared the copy of the full details. 









































































































































































| 
1812 1815 1852 1855 | H 
A, — ; - = lise = |General 
Months. || Mean Mean a ‘ss a 63 A Se 3 mean. |} 
of the | of the | SR.| ™ |S] sr.] * jee a hae g | 
month. | month. = 23 =* Ag = ae g 
Jan. 0°) |) 79 \[Soe ele ans 3179 -4[73-1/83-5|78. 3[72-8|82-9|77-8) 78-7 
Febr. -O | SQ-4 [eee efeeeefeeee 5/79 -GI74-6/84- 2179-4173 -3/83-3/78- 3) 79-5 | 
March ‘5 | 82-38 J---- [eee e]e-e- 1/81-5]75-9/85-2'80-5}75-3)85-1/80-2h 81.2 | 
April 3-0 33 87-8)81-8]77-3,85-7/81-5]78-8/86-0 82-4]76- 1/86-0/81-0]] 82.4 
May 3-1 . 83-7/81-1]78-9184-7|/81-8] 74-4184 -0|79-2]78-4/85-1/81-7) 81-8 
June -75 | 81-7 |79-0/83-7/81-3]80-1;83-6/81-8]78-5,82-9/80-7)77-3|83-4/80-3) 81-3 
July ‘7 80-3 |79-3/83-5)81-4]77.7|82-2/79-9/77-5|81-8/79-6/78-.7/83-3/81-0]| 80-7 
Aug. 9 80-6 |78-3/82-8180-5178.9/82-7/80-8]78- 6/81 -8/80-2]77-2/82-6/79-9] 80-5 
Sept. +5 80-23 |77-6/82-3/79-9]78. 1/83 - 2/80 -6]78-4/82-5/80-4]77-0|/82-0/79-5] 80-3 
Oct. 82-3/78-6}76-8/82-7/79-7176-1/81-7/78-9 75-5/81-4|78-4 79-1 
Nov. 82.9/78-4]74-5/82-5/78-5]74-7/81-8/78-2174-0/82-8/78- 4) 78-8 
Dec. 81-9]77-3]73-3/83-0/78- 1174+ 2|82-4/78-3]72-7|81-5/77-1) 78-1 
Year 81-0 852: -|for 1853: 80-3]for 1854: 79-7]for 1855: 79-5]/ 80-2 
General mean of the seasons and of the year. 
Dec. to Febr. | March to May. June to Aug. Sept. to Nov, | | 
78-8 | 81-8 | 80-8 | 7964 | 80-2 | 
| B, 1853 to 1859. | 
ee 
| January... | 81 April .... | 84-2] July. .... | $1.7 October... | 81-1 | 
| February .. | 82-2] May..... 83-4] August ... | 80-9 November. . | 81 | 
March... . 82 September 81-6 December. . | 80-8 | 


83-7 June. .... | 
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MATELI. 
Latitude North. Longitude East Green. Height. 
7° 32! 80° 47’ 1,187 feet. 
1854-6. Communicated by Fr. Layarp. Means based on = : 


ScuiagintweEit, “Met. Mscr.,” Vol. 4. 












January.....} 70-8 | May ....... . September... . 

February ....| 72-6 | June....... : October... .. 75-6 
March. .....| 75-2 | July....... : November... .| 74-5 
April ...... |] 78-5 | August ..... . December... . | 71-5 





1855. Mean of the months. | 
| 
| 








Mean of the seasons and of the year. 








| 
Dec. to Febr. March to Moy. June to Aug. Sept. to Nov. Year, 











Isolated months (mean). 


Deo, { 1854: 72-6. acs Pie 70-4, 
; tee 1854-5: 72-0. Mean 1855-6: 70-6. 
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NuREtia. 
Latitude North. Longitude East Green. Height. 
7° 13/ 81° 52’ 6,218 feet. 
‘91 
1835. Fr. Layarp. Mean SR, + 2 fa 


Scutagintweit, “Met. Mser.,” Vol. 4. 








| 
1835. Mean of the months. | 
| 












January 55-9 | April 59-0 
February | 58-0 | May 60-1 
March 59-7 | June 59-2 






October (58-5) 
November | (58) 
December | (57) 


July 


calculated for ob- 
taining the mean 
of the year. 





Approximations, , 
August | 





| September 





Mean of the seasons and of the year. 


, t 
| Dec. to Febr. | March to May. | June to Aug. | Sept. to Nov. Year. 
I 

















| 57-0 | 59-6 | 59-3 | 58-5 | 58-6 | 
PAtuam. 
Latitude North. Longitude East Green Height. 
8° 2'.8 79° 53’-6 L.a.L.S. 


1847-8. Communicated by Fr. Layarp. Means; probably the observation at 95a.M. 
Scnzaaintweit, “Met. Mser.,” Vol. 4. 





1857-8. Mean of the months. 


January 75-5 April 83.2 July 79-9 | October 80-3 
February 78-9 May 81-1 August 81-4 November 78-2 
March 83-0 June 82-1 September 80-4 December 17°7 


Mean of the seasons and of the year. 








March to May. June to Aug. Sept. to Nov. 
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Perepinia (4 miles from Kandi.) 


ater | Latitude North. Longitude East Green. Height: (Peredénia). 
andi 7° 47! 80° 49! 1,650 feet. 


1853-5. Royal Engineers. Max.; Min.; 94; 33/2. Besides these I obtained from Mr. Layarp some 
isolated observations for 1851-2. 
Scnuacinrweit, “Met. Mscr.,” Vol. 4. 
1851-8. Parl. San. Rep., Vol. Il, p. 930. The values are said there “to be far from being perfect.” 
I therefore left them out, though they are but a little too warm compared to those I had obtained. 



































1853 
| General | 
Months. { Min. 3%)" p.m, Mean Mean , mean. |} 
i i (=8R) | (= 4) of the of the 
| Pope month. month. 
| 7" | 
| January | 73.4 || 
February | 74-9 | 
| March 76-5 | 
April 78-0 
May ' 72-9 | 81-8 | 77 1167 
June | 72-6 78-8 75 75-7 | 
| July | 71-5 | 78-5 | 75. 76-1 
| August 70-6 78-7 74: 75+5 
| September | 70-8 | 82-0 | 76- 75-9 
| October |) 69-8 | 78-9 | 74. 744 | 
| November | 68-6 76-9 7 74-0 
December | 66-0 | 77-5 | 71- 73-1 | 
{ Year 75-4 | 








WF 


March to May. 


June to Aug. Sept. to Nov. | Year. 











GROUP IX: CEYLON. A417 


TRiInKonomMaut. 
Latitude North. ‘Longitude East Green. Height of fort. 
8° 33'-5 81° 13'-2P 213 feet. 


ae When at Trinkonomalf, in 


A. 1809, 10 and 12. Davy, “Account of Ceylon.” Mean = 


April 1857, I was told that more recent observations had been made by Capt. Hiaes, but I 
could not obtain them. 














A. 1809, 1810 and 1812. 





January 77-8 April 83-9 July 84-4 October 80-8 
Yebruary 78:6 May 84-0 August 83-1 November 79-8 
March 81-3 June 81-5 September | 82.3 December 78-4 














Mean of the seasons and of the year. 











Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 

















| 
| 78-3 83-1 83 81 81.4 


\ 
I 
eth ee ged Fee | 





B. May 1857 to April 1860. CoGan. Mean of Extremes. Parl. San. Rep., Vol. II, p. 942. 
The first series being of so very early a date, I preferred introducing the latter alone into 
my general tables, without taking the mean of two series. 





B. 1857 to 1860. 
















Mean. Months. 


Months. | Min, Mean. 





January... .. 737/, | 834/, ‘| July....... 84. 




















7 | 

February .... | 77 852/, 3] August ..... 85-7 

March...... 762/, 88", September ... 85-7 

. ( 

April ...... 79%, | 92 October. .... 83-5 
May....... 78 921, November... . || 75 88, | 81-6 
June....... 80", | 93 December . 80-1 


iL a 








Mean of the seasons and of the year. 












March to May. June to Aug. Sept. to Nov. 
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GROUP X: INDO-CHINESE PENINSULA, ARCHIPELAGO, 


AND CHINA. 
Akyab. Lahat. Samarang. 
Alor Gajah. Makao. Sardvak. 
Ava. Manilla. Sandove. 
Bangkok. Mergui. Shanghai. 
Banjuvangi. Padang. Singapur. 
Batavia. Penang. Tavai. 
Chiisan. Palembang. Thayetmyo. 
Hong-Kong. Port Blair, Andaman. Tonghu. 
Kyuk-phyi. Rangun. Aden. 


Labuan. 


In order to facilitate the connexion of the climatological character of India with 
meteorological elements of countries more or less distant therefrom, I added data 
from the eastern coast of the Bay of Bengal, the Archipelago, Aden, and some stations 
from China. 

The provinces to the east of India Proper, till recently dependencies and military 
stations of Madras, have now been raised to a provincial government. Not less im- 
portant is it for the rapid progress of its development that General Phayre, its first 
governor, is the same who had done so much already to improve not only the political 
conditions of the province but also, and not less, its administration and national economy. 

Of the stations from the Archipelago and the coasts of China only those are 
added to the registers which, by their low level, allowed of a direct comparison. 


The Archipelago, as a rule, differs but little from what I had occasion to 
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detail about Ceylon; the mean of the year is a little cooler, the annual variation 
throughout smaller still than that in Ceylon. 

At Singapur two to three degrees is all the difference between the monthly means 
throughout the year; the rain is also pretty equally distributed over all the mouths, 
increasing a little from December to March. ‘The malaria, jungly localities excepted, 
is not much to be feared; but the manufacture of sago is a great nuisance, affecting 
the air near the stations; and so is also, in the country, the burning of the manure 
used by Chinese cultivators. 

At Pending already the two monsuns are more distinct; the quantity of rain 
is greatest in May, and then in September and October. The heat, though not excessive, 
seldom over 90° Fahr., but again scarcely ever below 70°, is felt the more as in the 
evenings there is a remarkable absence of motion in the atmosphere. 

For Bérma details are known for the delta of the Tvavadi, including its upper 
part. The humidity of the ground shows a decided effect also upon the air during 
the time of the periodic inundations. These are so general that at Ava all the 
wooden houses of the streets are raised several feet above the ground, a true city 
of “pile-buildings.”. Amongst the buildings of brick or stone, not very numerous 
altogether, those of the Bhuddist priesthood are the most conspicuous. 

The heat in April and May seems to increase very rapidly with the distance from 
the sea-shore. At Toénghu and Prom, from 8th to 10th May 1853, 107° was ob- 
served in houses, 115 in tents; at Shuagh-gin it had reached 105°,! already at the end 
of April. Here, as in India in general, it is the south-west Monstin which brings the 
rain, The rain begins earlier than on the western coast, viz. about the middle of 
May or a little later; the thermometer then falls to 80° or 85° Fahr. The rain continues 
till about the end. of September. 

The climate, chiefly that of Mulmén, was found not to agree with the Indian 
native troops; those coming from the southern provinces suffered more from dysen- 
tery, fever, and rheumatism than the natives from Bengdl. Amhérst, a short distance 
from Mulimén, is considered Jess unhealthy. 


Higher up towards the north, in the Bay of Bengal, the seasons assume more decidedly 


'T have no regular series of observations; these numbers were communicated to me personally by General 


Phayre and, through the kind mediation of the Commander-in-chief of Madris, by correspondence with the resident 
officers. 
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420 GROUP X: INDO-CHINESE PENINSULA, 


still the character of the sea-shore of the Indian peninsula, only the daily variation 
is smaller. At Akyab the rain begins about the 20th of May and for weeks it 
pours down with little interruption. 

In Autumn and the cool season the climate differs but little from that of the 
western shores of the bay in the same latitude; on an average the eastern coasts are 
then a little cooler and more favoured by invigorating breezes. 

The absolute Extremes are selected, for Rangin, from the observations of Dr. Mont- 
Gomery and Dr. Fayrer, May 1852 to April 1853. For the stations at a greater 


distance trom the shore I have no data including all the year. 


Absolute Extremes. 





Rangun, 1852-3. 








Months. | Min. Max. | Months. ! Min. Max. 
January ...... 62 July... 2... >. i) 75 89 
February. ..... 59 August....... 76 881/, 
March ....... 64 September ..... 76 96 
April ........ 75 October....... 74 92 
May ........ 73 November ..... 691/, 901/, 

PoOdUne, seme ede eS | 75%, December ..... 62 90 
































Views from Pégu and Bérma are contained in great numbers in various publications by Major 
Yue; from the photographs of Capt. Trire I have executed in colours some of the objects refer- 
ring to architecture and ethnography; they will be given later as oil-prints in the Atlas. (for 
illustrations of the Indian Archipelago I must refer to the Dutch colonial literature.) 
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Axyds, in Arrakan. 


Latitude North. Longitude East Green. Height. 
20° 80’ 92° 52'-6 L.a.L.5. 
1851-4. Communicated by Cannon. SR.; 10; 4; SS.; very careful; also the means for 1531 are 
based, as I was informed, on the mean of sunrise and an afternoon hour, about 3" P.M. 
Scuvacintwert, “Met. Mser.,” Vol. 19. 


Also for Arua some observations by BELL are added, but they are very incomplete. 




















1851 1852 1863 1854 | 

Sh ae eens i ee ee General 

Months. 

seca Mean Mean | Mean Mean mgan. 
of the | sR. j4hp.u.| of the | SR. i4¢p.u.| of the | SR. | 4! p.m. | of the 
month. month. | month. month. ; 
‘ i 
January... || 71: 10-8 | 
Yebruary . 73-2 13+4 | 
March 76-9 78-8 | 
April... . 383-0 83-5 | 
May..... | 85-1 85-6 
June... .. | 81-0 81-0 
July... .. 83-7 sre; | 

August : 53-4 81-0 
September . 84-0 81-7 | 
October... 83-1 81-9 ' 
November. . 81-5 772 | 
December. . 75-1 72-8 ; 
Year... | 80-1 for 1852: 79. wees wees | 79-1 


























General mean of the seasons and of the year. 


1 
I 
4 
| 
t 
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Dec. to Febr. 


lag 

2 
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Axor GAsAu, near Malaka, Malay peninsula. 


MauAka: Latitude North. Longitude East Green. Height. 
2°11’ 102° 17’ L.a.L.S. 


1832. Mavrice. Journ. As. Soc., IIL, p. 615. 





i | 
| 1832. Mean of the months. | 


August 82-7 October 80-6 | December | 82-2 
| September | 81-4 November | 86-6 





Mean of the season. 


Sept. to Nov. 
81-8. 


f 
Ava, in Beérma. 


Latitude North. Longitude East Green. Height: 
21° 50’ 96° 2’ L.a.L.8. 
: om fo gb4t4 ‘ ‘ 
1830. Burney, in Martin, “British Colonies,” 1843, Mean ape Gleanings in Sc., 1830, p. 199; 
1831, p. 416. 











1830. Mean of the months. 





January 64-7 April 86.2 July 82-8 October 80-6 
February 73+5 May 84-0 August 82-5 November | 74-2 
March 75-9 June 85-5 September | 82-7 December | 68-3 








Mean of the seasons and of the year. 








Dec. to Tebr. | 





March to May. | June to Aug. | Sept. to Nov. | Year. 


68-8 | 82-0 | 83-6 | 79-2 | 78-4 
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Banekox, in Siam.' 





Latitude North. Longitude East Green. Height. 
14° 0’ 101° 30’ L.a.L.8. 

. + Min. 

1840-47. CaswELt. Journ. Ind. Archipelago, II, p. 60. Probably Max __ 





























































































1841 1843 | 1844 | 1845 | 1846 | 1847 f 

i 

General ki 

Months. Mean Mean Mean | Mean | Mean Mean Mean Mean <Aean: X 

of the | of the of the | of the | of the of the | of the | of the i 

month. month. | month. | month. | month. | month. 

January ... |} 72-2 78-8 79-3 77-5 74-6 74-1 17-2 74-7 76-7 

February... || 80-8 80-8 83-1 79-5 79-3 81-8 78-3 78-5 79-0 

March .... ] 83-6 85-3 83-7 83-7 85-8 82-4 83-3 82-0 83-8 | 
April... .. 83.6 87-2 84-5 85-0 85-3 80-0 85-5 82-7 84.2 
May ..... 84-1 84-7 83-4 84-7 84-6 82-0 83-9 81-8 83-7 
June... .. 82-3 84-4 83-1 84-4 82-5 81-3 82-2 82-0 82-8 
July ..... 82-7 84-4 81-9 Sy) 81-3 79-9 81-4 82.2 82-0 
August... . | 82-4 84-8 82-2 82-7 80-1 79-8 81-1 80:7 81-7 
September. . | 82:8 83-5 82-0 82-0 80-1 79-7 80-4 80-2 81.3 
October ... | 81-8 84 5 80-6 81-3 79-7 78-9 80:7 78-9 80-8 
November .. | 81-2 82-6 78-9 80-8 77-5 76-8 77-2 79-0 80.5 
December .. | 76-3 80-4 77-1 75-4 77-0 76-9 75-5 76-9 76-9 
Year. ... | 81-55] 83-49] 81-66] 81-65| 80-65] 79-47] 80-56] 79-98] 81-1 

General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 














' 
! 
| 
, 
| 
| 








1 “The Bangkok Calendar for the year of our Lord 1864. Compiled by D. B, Brapney, American Missionary 
Aseociation,” 1863, containe, as I have been informed, valuable details about climate, as well as numerical values of 
Temperature and Rain. The copy I wrote for had not yet 1eached me when this passed the press. 
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GROUP X: INDO-CHINESE PENINSULA. 


Bansuvanai, JAVA. 


Latitude North. Longitude East Green. Height. 

8° 17 114° 26’ L.a.L.8. 
1850-7. 6°, 9", 3", 10". Means from Dove’s “Nicht.-period. Temp.” Part IV., 1859, p. 427. 
| January... 2... 80-2 May ......... 80-0 September ...... 79-1 
| Vebruary ...... 80-0 JUNG awa ee es 80-0 October. ....... 80-4 
j Mareh......., 80-6 JOY cede ees 78-7 November....... 80-4 
[ Aprile ts. ix ogee 81-1 August... ..... 18-7 December. ...... 80-2 





Dec. to Febr. 





| 80-1 








General mean of the seasons and of the year. 





March to May. 














80-6 | 79-1 | 80-0 


June to Aug. Sept. to Nov. Year. 
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Batavia, Island of Java. 


Latitude North. Longitude East Green. Height. 
6° 10’ 106° 58’ L.a.L.8. 


Jan. 1756 to June 1757. Krret, in Edinb. Journ. of Sc., IL, p. 133. 
1846-47. Isolated months from Exxiot’s “Magnetic Survey.” Phil. Trans. 1851. 











October 
November 75 
December 79 





July - 
August 
September 





January 
February 
March 


A. 1756-7. Means of the month. 

















B. Isolated montbly means. 





1846 November 80-3 1847 January 80-1 April 81-3 
December 79-8 February 79-6 May 81-2 
March 81-3 June 81-0 











General mean. 





January April 80-1 July (78-9) October 


February May 80-6 August (79) November 
March June 79.2 September (79) December 











Mean of the seasons and of the year. 











—— 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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426 GROUP X: INDO-CAINESE PENINSULA, 


Burrrenzore, on the Island of Java. 


Latitude South. Longitude Kast Green. . Height. 
14° 28’-0 79° 58'-3 880 feet, 


Means in Dove, Berl. Acad., 1847 and 1853. The height and the temperature of the Java 
Hill-stations' above Buitenzorg were communicated in a descriptive account of the climate by Dr. 


FRIEDMANN, 1864. 
Mean of the month. 










































| Be oa 
(January 75-2 April 76-7 July 76-0 October 17-9 
| February 75-6 May 77-2 August 76:7 | November 76-7 
| March 76-2 June 76-5 September 717-2 December 77-0 
Was oes dl 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. | Sept. to Nov. | 
75-9 76:7 | 76-4 | 17°38 | 76-6 | 
! = Se 
' Hillstations of Java: means of the year. 
Upper Salak 4580 66-1 Malabar ....... 7700 58°5 2 
Lower Salak 5110 61°5 Gunong Merapi 8700 51°8 


Tikokur,... 6100  60°3 
For details of meteorology and physical geography I refer to Junanunn’s well known work, “Java;” 2nd edition 
of the German translation by Hassxar., 1857. 


Cutsan, on the China coast. 


Latitude North. Longitude East Green. Height. 
30° 25’ 121° 44’ L.a.L.8. 
9+9 
1840-1. Isolated months. New York, Met. Returns, 1841, p. 308, Mean = ag from Dove, 


Berl. Acad., 1847, p. 99. 













1840 








Mean of the month. 






Mean of the month. 














| 
| September .....| 7735/4 | November ..... January ....... 
October. ...... December ..... February .....-. | 





Seasons. 


Dec. to Febr. Sept. to Nov. 
40-9 67-8 
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Hone Kone Istanp, China coast. 


Latitude North. Longitude East Green. Height. 
22° 11’ 114° 7’ 140 feet. 
1842-5. Earwenu. 7" a.m.; 3" p.m.; 9" p.m. I deduced the daily mean (in analogy with the for- 


LAS aX. The hours differing in details from those generally 


given here, I gave only the means I obtained. 


mula used by Kamrz) from 
Scataaintweit, ‘Met. Mscr.,” Vol. 18. 











































































1842 | 1843 1844 1845 1842 1843 1844 | 1945 
Months. General | ‘|General 
mean mcan. 
Mean of the month. Mean of the month. 
— [$$ 
January July veee | 86-9 | 85-1) ++ 
February August reese 1 83-8 | 82-5 
March September | ---- | 84-3 | 82-7 
April October sees | 78-0 | 79-1 
May November || +--+ | 76:0 | 67-8 
June i December | 66:8 | 65-0 | 64-5 
| Year plete | Memigs | FaaR 
' 
General mean of the seasons and of the year. 














| 
65-5 55 | 73-3 84-5 | 78-0 75-3 | 


KAnton (Kuane-tone), in the province of China of the same name. 


4 Dec. to Febw. | March to May. | June to Aug. | Sept. to Nov. | Year. I 


Latitude North. Longitude East Green. Height. 
23° 8' 113° 16’ Lia. L.8. 


1829-38. Simniman’s Am. Journ., XXXVIIL, p. 272. — Dove’s “Non-per. Variat.,” IV., Berl. Acad.. 
also contain an older series, from 1785; the mean of the year is 72-12. 








1829-38. General mean of the month, 






















i 
| January July 83 October 3 
February BS August 82 November 65-2 
March 62-5 September | 80 December 57-1 
General means of the seasons and of the year. 








ij ; : . 

I 

| Dec. to Febr. | March to May. June to Aug. Sept. to Nov. | Year. 
| 


ile 





428 GROUP X: INDO-CHINESE PENINSULA, 


Kyvux-puyv, in Arrakan. 


Latitude North, Longitude East Green. Height. 
19° 25'.9 93° 32.2% L.a.L.S. 
1853 and 1854. Tuomas. SR.; 9" 50™; N.; 28 40™; 4h. SS. 


Scntagintweit, “Met. Mser.,” Vol. 19. 














































































































] 
| 
ee ‘ General 
Months. Mean of ean 0 : 
Sone SR. 4” pm. the SR. 4" pom. the ie 
| month. month. 
pn ie ea Pc eee a 
January ..... 68-9 76-5 72-7 68-4 82-8 75-6 
February .... 72-7 79-7 76-2 67-1 73-8 70-45 73+3 
March...... 69-6 83-6 76-6 73-5 86-1 84-8 80-7 
| April ...... 81-8 93-0 87-4 82-0 92:6 87-3 87-35 
Mays cee es 81-7 94-7 88.2 80-5 92-8 86-65 87-4 
June... 2... 78-8 87-0 82-9 76-1 81-1 78-6 80-75 
July ....... 78-0 83.2 80-6 75-2 82-4 78:8 79-7 
August ..... 78-6 81:7 80-15 72-8 17-3 75-05 77: 
September 78-5 84-8 81-65 76-7 82-9 79-8 80-7 
October... .. 80-1 91:0 85-55 76-1 86-1 81-1 83-3 
November... . |) --+- fo tees J wae 72-9 82-9 77-9 (77-9) 
December... . 69.4 78-4 739 69-5 78:9 74.2 74-05 
Year ..... ff fn ee es for 1854: 79-2 79-7 
d —————— 
General mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
73-8 85.1 79-3 80-6 79-7 
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Lasudn, an island off the coast of Borneo. 


Latitude North. Longitude East Green. Height. 
Ab. 3° Ab. 101, 108 feet. 


1858 and 1860. Incomplete observations. Parl. San. Rep., Vol. IL, p. 579. 
The island is about 30 miles in circumference, several large rivers, and an elevation in its 


central parts, in the form of a narrow ridge, to about 300 feet; the exact position is not indicated. 
The town of Labuan is chiefly inhabited by Chinese and Klings. 











1858 and 1860. 


Months. 2S Min. Mean. 





January ...... 

February...... 79 2 83 hk 
March ....... 76 90 83 
April... ..... 17 89 83 
Mays sees eben 75 92 83%, 


Estimated mean of the year: 84°. 














Laut, Sumatra. 
Latitude South. Longitude East Green. Height. 
3° 48’ 104° 0’ L.a.L.8. 


1845-52. 6; 12; 7. Means from Dovn’s “Nicht-period. Temp.,” Part IV., 1859, p. 427. From 
analogy with the hourly variations between morning and evening at Kélombo, I have corrected 
these combinations of the three hours for — 0°-3 Fahr. 








January..... 79-0 May....... 79-8 September ... 79-9 


February... . 79-9 June ...... 80-6 October..... 80-8 
March ..... 81-5 July... 6.0. 80-3 November... . 79-9 


April ...... 81-2 August... 79-9 December... . 79-2 


























430 GROUP X: INDO-CHINESE PENINSULA, 


Maxdo, Island of Hiang-shang, Chinese coast. 


Latitude North. Longitude East Green. Height. 
22° 11’ 113° 34’ L.aL.$. 


1827-30. Braue, in Meyen, “Klima des siidlichen China.” — 65; 4h, 








1827-30. General mean of the month. 





January 62-0 | April 71-3 | July 82-9 ] October 76-1 
February. 54:9 | May 78-4 | August 83-1 | November 67-4 
March 64-3 June 82-7 | September | 81-6 | December 61-2 








General mean of the seasons and of the year. 











Sept. to Nov. | Year. 














Maniuxa, in Luzon, Philippine Islands. 


Latitude North. Longitude East Green. Height. 
14° 36’ 121° 9! L.a.L.8. 


1841-4, Calculated by Dove. Berl. Acad., 1853, p. 166, from Citcine “Campagne dans les mers de 


I'Inde et de la Chine.” (The older data in Kirwan’s “Estimation de la Température” are but 


approximations.) May is interpolated for the purpose of obtaining the mean. 


: 1841-44. General mean of the month. 
| 


January 77-1 | April | 81-5 July 80-2 | October 79°9 
February | 77-5 | May (81-7) ] August 78:9 | November | 79-7 
March 79-5 | June 81-3 September | 78-8 | December | 78-3 














Mean of the seasons and of the year. 
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Méxeui, in Tendsserim. 


Latitude North. Longitude East Green. Height. 
12° 27’ 98° 35’ L.a.L.8. 


1853 and 1854. Wanrinc; Evecarp. Min.; 10; 4. — SR,; 10; 2; 4; 10. 


Scuiagintwert, “Met. Mscr.,” Vol. 6. . 








1853. 





General 
mean. 














Mean of 
SR. 4) pia. the 


month. 


Months. Mean of 
Min. 45 pom. the 


month. 











August ....... 





September 


October....... 
November 
December. ..... 




















General mean of the seasons. 


March to May. June to Aug. 
81-1 78:5 
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GROUP X: INDO-CHINESE PENINSULA, 


P&pana, Indian Archipelago. 


Latitude South. Longitude East Green. Height. 
0° 59’ 100° 31’ L.a.L.8. 


1847 and 1848. Exurot. Phil. Transact., 1857. 






1847 and 1848. Mean of the month. 









didi ese dpe : January ...... 





Parempdne, Sumatra. 


Latitude South. Longitude East Green. Height. 
2° 50! 104° 53’ L.a-L.8. 


1850-56. 6; 9; 3; 10. Means from Dove’s “Nicht-period. Temp.,” Part IV., 1859, p. 427. 








| January 
February 
| March . 
| 


foot ak 79-7 May.........] 81-1 September .....| 81-1 | 


Siow eee 80-0 June ........{ 80-4 October....... 1] 80-9 
wr reds 6s 80-6 July.........{ 80-0 November ..... | 80-6 
te reriaidaek 80-9 August ....... | 80-0 December ...../| 80-0 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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Pewndne, on the Prince of Wales Island, in the Straits. 


eo 


Latitude North. Longitude East Green. Height. 
5° 28’ 100° 22’ L.a.L.§. 


1859. Burn. Parl. San. Rep., Vol. Il, p. 587. What is called Mean Temperature in the tables 
must include the evening observations, being generally warmer than the mean of the extremes. 



















1859, { 
Months, Months. 
January ......{ 76-8 | 82-8 | 79-8 | July....... 5-0 9 
February...... 77-5 84-4 80-9 August ..... 78-0 84-0 81-0 
March ....... 78.5 84-9 81-7 September ... |) 77-5 83-8 80-7 
April. ......., 79-0 85-4 82-2 October ..... 75-9 82-5 79-2 
I Mai. ee 6 be ates 78-0 84-4 81-2 November... . || 77-0 82-7 79°8 
June ........ 79+3 85-7 82-5 December .... |} 74-4 82-2 78-3 









































Mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. 











Port Brarr, AnpamAn Isuanps. 


Latitude North. Longitude East Green. Height. 
11° 42! 92° 57’ L.a.L.8. 


Macruersoy. Madras Sanitaria Rep., 1862, p. 80. 1858, 59, and 60. Mean of the year: 81. 
I have not yet been able to obtain any further details; they may be soon expected, the station having 
so much increased, that recently, February 1864, the foundation of a church has also been laid. 
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434 GROUP X: INDO-CHINESE PENINSULA, 


Ranetn, in Pégu. 


Latitude North. Longitude East Green. Height. 
16° 45’ : 96° 17 L.a.L.8. (40 feet.) 


A. 1852. Monreomery., May, June, July, August, October. SR.; 9; 3; SS. 


Scubtagintweit, “Met. Mscr.,” Vol. 19. 
1852, July and August. Fayrer. SR.; 9; 12; 3; SS.; 9; in Journ. As. Soc. Beng. for 1852, 
pp. 520 and 622, and , 
September 1852 to April 1853; from a private communication by Dr. MacrHERson. 
(Nov. 1852 to Nov. 1853. Data for this period are contained in Parl. San. Rep., Vol. IL, p. 525.) 


The means here given are SR: for July, August, and October 1852, the values of both 
series are combined. 


B. 1856, 59, and 60. Means communicated in the Madras Mountain and Marine Sanitaria Reports, 













































































1862, p. 354. 
Months. A, B. General Months. A. , B. General 
1852-3. | 1858-60. | mean. 1852-3. | 1858-60. mean. 
January July 80-2 82-0 81-1 
February August 78-0 80-5 79-2 
March September |} 80-3 81-7 81-0 
April October 82.3 82 82-1 
May November || 81-1 78-3 79-7 
June December || 76-7 75 75-8 
Mean of the seasons and of the year. 
| | 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. | 














i 75-6 | 80-7 | 80-1 | 80 9 | 79:3 








ARCHIPELAGO, AND CHINA. 435 


Ross Isnanp, in the Mérgui Archipelago. 


Latitude North. Longitude East Green. Height. 
11° 41’ 92° 39° 160 feet. 

Dec. 1859 to July 1860. SR.; 10; 4; 10. From observations by Dr. Wrens, communicated by the 
government of India to the Asiatic Society. Journ. As. Soc. Bengal, Vol. 280, pp. 32-41.—It 
could no more be entered in the general table, No. J. of the meteorological plates. No means 

SR. + 4> p.m. 


are calculated; I took them, as usual, from 5 


for the daily period. 


Means of the month. 





Mean of Mean of 
Months. .R. 4 pom. the Months. : the 
month, month. 


January ' . : May 
February . 2: : June 
March . 3. . July 
April . . . December 











Mean of the seasons: Dec. to Febr. 79-3; March to May 81-1. 


SAmARANG, in the Indian Archipelago. 


Latitude South. Longitude East Green. Height. 
7° 0! 110° 31’ L.a.L.§. 


1838 and 1839, Jan. to March. Prnrer. Re-calculated by Dove. Berl. Acad. 1847, p. 113. 
8; 12; 4; 8. They were first published in Boscu, “De dysenteria tropica.” 








1838 and 1839. Means of the month. 

















January 80-1 April 82-6 | July 80:5 | October 84-2 
February | 80-8 May 82-5 | August 82-1 | November | 83-6 
March 80-5 June 81-1 | September | 83-1 | December | 81-3 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. 











Sept. to Nov. | Year. 





SarAvak, Indian Archipelago. 


Latitude North. Longitude East Green. Height. 
1° 34’ 110° 29' L.a.L.8. 
1846, in Exxior. Phil. Trans., 1851. Isolated months (mean). 
June 79-6 July 78-8 Aug. 78-7 


eu 
eo 


436 GROUP X: INDO-CHINESE PENINSULA, 


Sdénpove, in Arrakan. 


Latitude North. Longitude East Green. Height. 
18° 25’ 94° 30’ La. LS. 


(1851, Journ. As. Soc.; excluded on account of considerable and irregular deviations.) 
1852-4. Davis; Bexy; Jones, SR.; 10; 4; SS. Scuiagintweit, “Met. Mser.,” Vol. 19. 





























General 
Months. Mean Mean Mean mean. 
SR. 4" pw. | of the SR. 45 pw. | of the SR. 4" pa | of the | 
month, month. month. 
January | 56-5 82-5 69-5 55-6 82-3 68-9 57-6 80-0 68-8 69-1 
February 57-6 85-5 71-6 59-5 85-8 72-6 57-2 82-6 69-9 71-4 
March tae tees tees 65-7 89-8 77-7 61-6 86-8 74-2 75-9 
| April 76-2 88-8 82-5 75-7 90-8 83-3 70-8 88-9 79-8 81-9 
May | 77-2 88-6 82-9 76-8 87-9 82-3 76-5 88.2 81-8 82-3 
June 76:3 83-7 80-0 75-9 84-7 80-3 75+7 85-0 80-3 80-2 
I 
July 72-5 82-3 77-4 70-8 80-5 75-6 717-4 82-6 80-0 17°7 
August | 71-7 84-6 78-1 75. 82-3 78-9 78-0 | 81-9 | 80-0 79-0 
September | 73-8 84-8 79-3 75-3 83-7 79-5 78-0 81-8 79-9 79-6 
October 74-0 87-7 80-8 76-7 85-6 81-1 75-6 85-0 80:3 80-7 
November 65-6 86-1 75-8 68-9 84-5 76-7 69-1 84-1 76-6 76-3 
December 58-9 83-7 71-3 61-6 81-8 71-7 62-5 81-8 72-1 71-7 
1 
| Year eee for 1853: 77-4 for 1854: 77-0 77-1 
ee) 


General mean of the seasons and of the year. 








) 
| Dec. to Febr. 


March to May. June to Aug. Sept. to Nov. Year, 
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SHan@HAt, Province of Kiangsu, in China. 


Latitude North. Longitude East Green. Height. 
31° 2' 121° 20° L.a.L.8. 
A, 1844 and 1845. Fortune, “Journey to the Tea Countries,” p. 89. 
B. 1849-55. Earweun. Min. and Max. 7" a.m.; 3" p.M.; 9" P.M. 
Scutacintweir, “Met. Mser.,” Vol. 18. 
74+3+2X9 


For the calculation of the mean, = ——y-——) compare Hong-Kong. 


First series. 1844-45. Mean of the month. 














January . April... | 57-0 | July ... | 83-5 | October 64-5 


























February. May ... {| 65-0 | August. . | 83-0 | November | 58-0 
March . . June ... | 72-0 | September | 73-0 | December | 42-0 
Mean of the seasons and of the year. 

Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 





Second series. 





















































SSS 88. SSS eee 
Months. 1851 1858 
January ...... 0 ‘5 | 41-5 5 5 5 -0 
February...... i) -5 | 41-0 | 37-5 | 37-5 | 37-5 | 40-0 
March ....... i) 0 46-0 44.0 48-5 46-0 47-0 
April. 2... “5 5 53-0 54-5 69:5 56-0 56:5 
May.......0.4 “5 ‘0 63-0 66-0 65-0 66-5 68-0 
June .......- -0 0 68-0 69:0 69-5 69-5 70-0 
July .....00. ‘0 -0 81-0 84-5 84-5 82-5 83-0 
August ....... -0 ‘0 81-5 81-5 79-0 83-5 82-0 
September ..... 5 ‘0 72-0 72-0 75-5 74-0 79-0 
October... 0... 0 66-5 60-0 65-5 66-0 84-5 65-0 
November ..... -0 55-0 56-5 55-5 57-5 59-5 55-0 
December ..... 0 46-5 44-5 42-5 45-5 46-5 rane 
Mean.......-. +3 60-1 59-0 59-2 61-6 65-0 62-2 





General mean of the seasons and of the year. 


—S ae x 








March to May. | June to Aug. | Sept. to Nov. | Year. 


41.5 | 56-5 | 77-7 | 65-7 | 60-3 








438 GROUP X: INDO-CHINESE PENINSULA, 


Sineaapur, in the Straits of Malika. 


Latitude North. Longitude East Green. Height. 
1° 18' 103° 53/ L.a.L.8. 

1820-25. Davis. Journ. As. Soc., IL, p. 428. — 6; 12; 6. 

1839-40. TraveLLr; Sinpman’s Am. Journ., XXXXIV., p. 49. 

1841-45. Exxror. Hourly observations; but the instruments seem partly to have been within, partly 
outside of, the observatory. They were most carefully calculated by Col. Jacon. Published 
at Madras, 1850. J added a correction of + 0-6 determined by Col. Jaco, but not yet applied, 
since the instrument was received too late at Madras. 

1859. Parl. San. Rep., Vol. II, p. 595; left out as incomplete. 





















































































Peat 1822 1823 1824 1825 1841 | 1842 | 1843 | 1844 | 1845 
| —— | ——+ General 
Months | Mean | Mean | Mean | Mean | Mean | Mean Mean | Mean | Mean | Mean | Mean | ™¢42- 

of the | of the | of the | of the | of the | of the of the | of the | of the | of the | of the 

month. | month. | month. | month. | month. | month. . | month. |month.!month./month./month. 
Jan. 77-5 | 77-1 | 79-8 | 78-1 | 79-7 | 78-6 | 79-1 | 78-5 | 79-9) 78-8 (78-9 79-6 78-7 
Febr. 78-3 | 79-6 | 80-7 | 78-8 | 80-6 | 83-7 | 79-0 | 79-7 | 80-3] 80-9| 79-3} 80-2] 80-1 
March | 79-4 | 80-2 | 80-8 | 79-7 | 80-7 | 81-6 | 79-8 | 79-6 | 81-0| 81-9] 80-7| 81-2] 80-5 
April | 80-8 | 79-1 | 81-3 | 81-1 | 82-2 | 81-8 | 80-3 | 81-1 |81-2/ 81-7] 81-2] 81-1] 81-1 
May ; 82-6 | 82-2 | 81-5 | 81-2 | 81-2 | 82-0 | 80-8 | 81-9 | 82-0] 82-6] 81-4 82-8] 81-8 
June | 82-1 | 81-9 | 82-1 | 81-5 | 79-0 | 82-8 | 81-2 | 82-2 | 82-4/ 82-0 81-9] 82-7| 81-8 
July | 82-9 | 81-9 | 81-8 | 81-8 | 83-8 | 80-7 | 80-9 | 83-1 | 82-6] 81-4 | 81-0 81-9] 82-0 
| Aug. i 39.2 | 61-3 | 81-4 | 81-3 | 82-4 | 80-0 | 79-6 | 81-0 | 81-3} 81-7 | 80-9 | 82-8/ 81-3 
Sept. | 80-0 | 80-2 ] 81-8 | 42-0 | 81-8 | 80-5 | 79-9 | 81-9 | 81-4] 82-0] 80-9] 80-1] 81-0 
' Oct. | 80-2 | 81-2 | 81-6 | 81-0 | 81-3 | 81-2 | 80-5 | 81-4 | 80-6] 80-8] 80-8] 80-9| 81-0 
Nov. | 79-3 | 80-8 | 80-7 | 79-3 | 80-2 | 81-3 | 78-7 | 80-8 | 80-5] 80-3] 79-9} 79-8 80.2 
Dec. 77-8 | 79-6 | 78-3 | 80-1 | 78-4 | 79-4 | 79-0 | 80-1 | 79-9} 80-2] 79-6 78-7)\ 79:3 
Year 80-2 | 80-4 | 81-0 | 80-5 | 80-9 | 81-1 | 79-3 | 80-6 | 81-1] 81-2) 80-5 80-9] 80-7 








Isolated months (means), included. 1840: Nov. 81:1. 1841: Jan. 77°8; Febr. 79:8. 
General mean of the seasons and of the year. 


















Dec. to Febr. March to May. June to Aug. Sept. to Nov. 






79-4 | 81-1 | 81-7 80-7 80-7 


ae 3 
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TavAt, 
Latitude North. Longitude East Green. Height. 
14° 7 98° 18! L.a.L.S. 


1852-54, Waxrer. SR.; 10; 4; SS. 


Scuiaqintweit, “Met. Mscr.,” Vol. 6. 





General 
mean. 





Months. 










Mean of 
SR. 4" pa the SR. 4" pam. the 


month. 


































January 83- 67-6 | 85-9 | 76-7 | 76-5 
February 87-2 79: 72-5 88.2 80-3 79-5 
March 87-6 72-9 88-7 80-8 81 

April 87-6 76-5 87-6 82-0 82-6 
May 85-9 77-5 | 86-1 | 81-8 | 81-6 
June 81- 77-1 82-2 79-6 79-2 
July 81- 76-3 | 81-2 | 78-7 | 78-6 





81- 
80- 


August 
September 


76-4 80-5 78-4 78-6 

































October 86- 74-3 83-7 79-0 79-6 
November 87. (81-0) | 80-6 
December 85. (79-0) | 78-1 








Year for 1852: 79- for 1853: 79- 


for 1854: 79.5 79-5 


General mean of the seasons and of the year. ‘ 








Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 











81-7 78-8 79-3 79-5 








440 GROUP X: INDO-CHINESE PENINSULA, 


THayveTmy6, in Bérma. 


Latitude North. Longitude East Green. Height. 
19° 20' 95° 12° 260 feet. 


1859, Jan. to Dec. Trwmns. Parl. San. Rep., Vol. IL, p. 562. 
April 1860 to March 1861. HenpErsoy. Macrpnersoy, Madras Sanitaria Reports, 1862, p. 320. 













































Or 
Months. General 
mean. 
January....... 81 
February...... 62-0 95-0 | 78-5 56 89 73 
March ....... 66-6 98-3 | 82-4 70 96 83 
April... 2... 77-0 101-0 | 89-0 75 95 85 
May be Roads Ses Wp we oy 77-5 93-2 85-3 79 93 86 
June ......-- 74-9 84:2 | 79-6 77 87 82 
July pe Na Ge ahs Bae 17-0 86-7 | 81-8 17 86 81 
August ....... 77-5 86-7 | 82-1 77 86 81 
September ..... 77-5 87-7 | 82-6 77 88 82 
October. ...... 76-2 | 86-6| 81-4 | 76 87 81 
November ..... 65.5 85-0 | 75-2 72 83 vi 
December...... 62-3 84-] 73-2 59 719 69 
Year ......- : for 1859: 80-1 for 1860-61: 79 
he 











Mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year, 
_———— 


85-1 81-3 79-9 | 79-6 

















ARCHIPELAGO, AND CHINA. 4d] 


Téneuu, on the Sittang river, in Bérma. 


Latitude North. Longitude East Green. Height. 
18° 56’ 96° 57’ 280 feet. 


1859. Gorpon, in Parl. San. Rep., Vol. IL, p. 550. 
1860. Gorpon. Macrnerson, Madras Sanitaria Reports, 1862, p. 334. 
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General 
Months. —— se ep mean. 





January ...... 
February. ..... 
March ....... 





August....... 











Year....... for 1859: 79-5 | 1860: 78-4 78-9 




















Mean of the seasons and of the year. 








Dec, to Febr. March to May. June to Aug. Sept. to Nov. Year. 

















72-4 84-3 80-4 78-6 78-9 
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A, 


GROUP X: 


INDO-CHINESE PENINSULA, ARCHIPELAGO, AND CHINA. 


Aprn, fort on the peninsula at the southern end of the Red Sea. 


Latitude North. 
12° 46' 


Longitude East Green. 
45° 15' 


Means from E. E. Scmmp’s “Meteorologie,” p. 360. 

Means for 1859 from the Parl. San. Rep., Vol. II, p. 846. 
and no details about the place of the instruments and about the observations being given, I 
did not take the mean of the two series. 


Height. 
187 feet. 


The latter being throughout warmer. 
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A, Mean of the months, 
January ....... 72-5 May ......... 84-9 September. ..... 84-9 
February ...... 73-4 June......... 85-5 October ....... 83-3 
March ........ 76-8 July oo... ee. 83-3 November ...... 78-6 
April... ...... 80-6 August......-. 81-5 December ...... 77-2 

Mean of the seasons and of the year. 
Dec. to Febr. 
74-4 82-3 | 80-2 

B. Mean of the months. 
January ......- 76 May ......... 90 September...... 89 
February ......- 78 June... eee 94 October ....- 81 
March ........- 83 UY a ah yale seein 93 November ...... $2 
April... . 6.6... 87 August. ....... 93 December ...... 76 





THERMAL TYPES OF THE YEAR AND THE SEASONS. 


Tne IsorHERMAL Lines: Year, cool season, hot season, rainy season, autumn. 
Thermal anomaly for India. 
Statistical thermal tables. 


THE ISOTHERMAL LINES. 


The distribution of temperature over the surface of India, independent of the 
local modifications by height, is best shown by the form of its isothermal lines: they 
were made the object of the second and third of my physical plates. 

In reference to the geographical details, J have limited myself to the principal 
river-systems; and to avoid interfering with the distinctness of the isothermal lines. 
the names of the stations, as well as the Indian mountain-systems, are left out; for 
the means of the year, the Archipelago and countries to the north-east of it are 
added, on a smaller scale. 

| The position of the stations, latitude and longitude being given everywhere, can be 
easily found on our route-map, where only the names of some of-the smaller stations 
had to be left out. I used Mercator’s projection, since the rectangular position of the 
lines of latitude and longitude in a chart facilitates the judging of the relative form of 
the isothermal lines, and it allows one to employ with it, for comparison, any analogous 
extended over a larger surface or representing the neighbouring countries; besides, in the 
tropical regions the increase of the dimensions with latitude does not much affect 


56* 
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the resulting forms. The four smaller maps of the seasons are arranged so as to present 
a cyclic aspect, those in proximity following in the chronological succession. For 
comparison with the globe the monthly isothermal lines, with the additional alterations 
for these parts of the tropics, are reduced from Dover’s maps.! 

The unit of 1° Fahr. was made the basis—a unit considerably smaller than those 
hitherto employed; and although its use presented many an unexpected difficulty, yet it was 
finally made to include the principal provincial modifications; the local effect. of height 
being kept from interfering with the thermal aspect by applying, for the reduction to 
the sea-level, the elements “of decrease with elevation” mentioned above.? The annual 
variation in the tropics being altogether included in more narrow limits than in higher 
latitudes, I found it sufficient to give the types only of the seasons, instead of entering 
into representations on the same large scale for each single month.’ Great attention had 
to be directed to the parts of the maps where the lines have to be contiuued over the seas. 
Here the principal physical conditions were found to be the following: a) the depres- 
sion in the easterly direction was common to all the periods represented, and J) also 
in the cool season, the land showed itself warmer than the surrounding seas; whilst 
in most parts of the higher latitudes the seas are comparatively warmer in winter, 
most distinctly where favoured by marine currents. From March to October the Indian 
peninsula marks itself so powerfully as a region of predominant effect of tropical 
insolation—quite analogous to the influence which we had found to be exercised by 
its burnt soil upon the lines of total intensity of magnetism—that the isothermal lines 
over the ocean obtain forms nearly parallel to the lines of the shores; in consequence, 
the sea-breezes in the bay of Bengal are, as was to be expected, more powerful and more 
refreshing along its western than on its eastern shore; altogether, when analysed in detail 
in reference to the modifications presented in the course of the annual variation, the 
tableaux of the isothermal lines in these tropical regions allow one to recognise most easily 
their connexion with the form‘ of the land. As another characteristic feature I must 

' Monatsberichte der Berl. Acad., Nov. 23, 1848. 

2 See pp. 137-140. I must allude here also to the circumstance, that the inequality in the decrease of temperature 
with height in different localities must make the reductions to the level of the sea somewhat arbitrary, here, as every- 
where; the variation, however, is not great enough to materially modify the construction of the isothermal lines. 

3 On a smaller scale it is scen on the monthly maps of the globe. 

'In Europe modifications of climate considerably more variable are met with, but at the same time included 


sae soe . . + ? a 7k, igtin- 
altogether within much narrower limits. Martins, in his clever work: “Des Climats de la France,” &c., disti 


: Shack ay ; . : , vay”? 
guishes five types for France alone: “le climate Vosgien, Séquanien, Girondin, Rhodavien, et Proveneal. 
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add, that not only the type of the lines changes completely from the cool to the hot and 
rainy seasons, but that during the latter even new isothermal regions of heat become 
apparent from the southern parts of the Panjab down to Sindh, which we may cer- 
tainly expect to remain, if ever traced in other regions again, spots of the very 
greatest heat on our globe, 

In drawing the lines, I made these distinctions: besides the lines being dotted 
where they pass the regions of High Asia, the “thermal equator” is also distinguished, 
its line being a broken one. In consequence of the great difference in latitude between 
the western and the eastern end of the Himalaya, the curves extend along the western 
margin of the map from 5° to 35° of latitude; along its eastern margin only from 5° 
to 30°. For the period corresponding to our summer, I was enabled to carry on the 
isothermal lines for Central Asia somewhat further to the north, in consequence of 
our personal stay in these regions. 

The eastern part in the higher latitudes of the map is throughout cooler than 
the western part, as shown in the following table, where the numerical values are 
given for the two borders of India, the difference in latitude amounting here to 5° 
between the NW. and NI. 





















Minimum 
in the NE. 


Minimum 
in the NW. 


Warmest 
isothermal line. 





Weal sie awe be ee kw heb 84° Fahr. 73° Fahy. 


December, January, February ... . 80. —, 5 9 GO 3 
z March, April, May .......... 90 ,, () 73° ~«C« 
n <« ; 

g@ } June, July, Augusto... 2... 92°, 89, 81 + 
w : September, October, November .. . s2.,, 75 5 74. 4 











The isothermal lines of the year already very decidedly show the influence of the 
topographical form of the Indian peninsula on the increase of the mean temperature: 
in the southern parts they follow the contours of the shores, or obtain forms evidently 
im connexion with them; in the northern part these lines are raised to the extent of 
wv difference of five degrees of latitude where they pass over the central axis of India, 
this region being warmer than those of Afrika in equal latitude. At the same 


time. southern India presents one of those insular regions of greatest heat which are 
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connected with each other by the thermal equator; the Indian archipelago shows us 
the next of these regions which follows to the east. 

When comparing the seasons, our attention is drawn first of all to the unusually great 
variety of the four types, whilst in many of the more western regions of the tropics 
we see that it is more the numerical value of the lines which is changed than the 
type of their forms. In the mean of the year the “thermal equator,” a line of variable 
value, but connecting the hottest regions all round the globe, touches the western 
coast of India in a latitude of 17°, and descends along its central axis to Ceylon 
(which it leaves in an easterly direction at 5'/,°). This is not an isolated modifi- 
cation; the thermal equator is in the mean several degrees to the north of the 
terrestrial equator, in the western as well as in the eastern hemisphere.’ 

In India and the Indian archipelago the thermal equator runs still to the south 
of the geographical one for all the three months of the cool season; in consequence 
of the distribution of land and sea the temperature of the winter of the northern 
hemisphere is the cooler one also for our globe in general, notwithstanding that 
the distance of the earth from the sun is considerably smaller at this period than in 
our summer. In the season corresponding to our summer, from July to August, we 
see the thermal equator has been raised to the latitude of 32° N. This period of 
the year is, for the greater part of the map, the rainy season, though for the region 
in the north-west it is the very season of an absolute maximum of heat. These 
variations have the more importance, as the territory here represented has a surface 
considerably larger than might be expected, perhaps, from the extent of Huropean 
empires. The distance from the Bay of Biscay to the Caspian Sea can be considered 
as about equal to the difference in longitude of the borders of this map; whilst 30° 
of latitude, referred to European regions, might be compared with the distance from 
the southern shores of the Mediterranean to St. Petersburg. The superficial area of 
India alone is 1,500,000 English square miles. 

As the general means all over India, from the Panjab down to Ceylon, we 
obtain: 

Year 80'/,; cool season 69; hot season 88; rainy season 88; autumn 79. The 
cause of the mean of the rainy season’s not appreciably differing from that of the hot 
season is to be sought for in the very considerable rise of temperature in the north- 


1 The mean of the northern hemisphere is estimated to be 5°-G6 Fahr. warmer than the southern one. 
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west. Wherever we pass the tropic of Cancer the character of the group June, 
July, August soon shows itself as the “summer” of the northern hemisphere; in the 
eastern regions at even a much lower latitude; but here the numeric difference 
is smaller; the mean in Assim is 82°, whilst that of the “Indian” hot season preced- 
ing— March, April, May—is 74° Fabr.; in the Panjab the respective numbers are 
92 and 78. 

In Southern India the distance from the shores has an influence on the increase 
of the mean of the year, materially concealing most of the minor elevations in the interior. 

The cool season. Even this period already shows traces of the increase of tem- 
perature in the interior of the country when compared to surrounding seas; the influence 
of the sun is of a tropical character also in winter, but, as was to be expected, it 
is, comparatively speaking, but little felt during this season in the provinces at some 
distance to the north of the equator, on account of the southern position of the sun. 
In the region beyond the tropics the hibernal influence of continents, compared to 
that of the seas, causes depression of temperature. In reference to the Panjab, it 
must be further added that we have here a great number of stations for which 
the actual temperature is still lower than the values represented by the isothermal 
lines, though the latter had to be reduced already to the level of the sea. Local 
accumulation of cold air connected with the form of the ground, and, throughout the 
season, a sky unusually clear, so favourable to nocturnal radiation, may be mentioned 
as the principal causes. 

A quite exceptional depression occasionally follows the course of the rivers. 
Also all along the foot of the Himdlaya gusts of cold wind are not unfrequent; 
these at first follow the valleys; but, as we shall have sufficient data to prove, the 
temperature along the Himialaya finally becomes decidedly cooler in Hindostén and 
Bengal, even for the mean of the year. 

The decrease of temperature with latitude is by far inmost rapid in the cool 
season. 

The more rapid decrease of temperature with latitude in winter is a phenomenon 
also observed when higher latitudes are compared. In July and August, even for means 
based upon periods of five days only, London, Berlin, Petersburg, Archangel, Irkutzk, 
and Jakutzk, do not differ more than 4° to 5° Fahr.; Madras is 22° Fahr. warmer 


than London: but in winter it is 40° Fahr. warmer; Irkutzk, compared with London, is 
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45° Fahr. colder in winter, Jakutzk 82° Fahr. Absolute extremes would show differences 
greater still. 

The thermal equator is in the southern hemisphere, in a latitude of 5° 
to 8°, 

The second period of the year (March, April, and May), which is generally called 
the hot season all over India, also in its north-western parts, shows a remarkable 
difference in the type of the curves when compared to the cool season. No region in 
higher latitudes can be found varying so greatly in type; the influence of the 
topographical forms of the peninsula has become now considerably more apparent, 
The thermal equator enters the western border of the map already at an elevation 
of 24° of latitude, passes through a central region of maximum temperature exceeding 
90°, and descends from thence directly to the south, to the very southern end of 
India. Great dryness is combined in this period with the high temperature, and is 
an important element for making its difference from the other seasons still more 
apparent: hot winds conceal the sky for days, and the glare radiating from the ground 
is not less oppressive than the suspensions of dust in the atmosphere; but it 
would be erroneous to expect, as it might appear rather probable, that, in consequence 
of the dryness, the heat is felt. the more by the human organism. Though the central 
parts, compared to the shores of the sea, show a rapid increase of temperature with 
the progress towards the interior, I must add that, on account of the moisture being 
greater along the shores, not only the heat is there more close and more disagreeable 
but also its inflmence on the health, especially of Europeans, is decidedly still 
more unfavourable. For the coasts, and for the interior of tropical India, these 
months remain the period of the year which includes the highest means, and also 
the greatest heat of single days. The central and eastern regions of the Himalaya, cooling 
a little in winter, have now no more any durable influence, not even in the tardai 
at its very foot; also the dotted lines connecting so directly the temperature of the 
Panjab with those of Assim, in perfect conformity with the lines running down 
along the Ganges, corroborate it. Only some parts of Bengal, such as Tirhut, have, 
exceptionally, extremes somewhat less excessive, but neither do these appreciably differ 
in the mean of the season. 

The third period (June, July, and August) is, for the greatest part of India, the 


rainy season; its setting-in is connected, most distinctly in Central India, with a 
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rapid sinking of temperature; in most of the other parts of India the difference is chiefly 
remarkable between the monthly means of May and June, whilst the mean of the two 
respective seasons does not differ much, or even increases in the rainy season, as already in 
the latitude of Agra, in Hindostén, and all over Assim and the neighbouring countries. 
In latitudes near the tropic it isnot unfrequent to observe the absolute extremes in July, 
when a moist but transparent atmosphere coincides for a short period with the greatest 
height of the sun. Also nearer to the shores a beneficial cooling is felt less distinctly 
than in Central India. The dampness has increased, too, together with the clouds, 
and makes, in the shade at least, the heat the more steamy. The power of insol- 
ation being now broken by a sky nearly permanently clouded, must be considered as 
the principal cause why the beginning of this season is in general considered as a 
welcome period. For the health, however, it is less favourable; dyspetic com- 
plaints and fevers are frequent throughout in the latter part of this season. In 
the Panjab, and partly also even in the north-west provinces of Hindostin, this period 
has no longer the character of a rainy season. The precipitation takes the form of 
our summer rains with thunder-storms, and also the amount of precipitation most 
rapidly decreases towards the north-west. 

At the same time the meteorological observations showed for these very regions 
a maximum of temperature which I did not expect, not only on account of the 
number of stations formerly existing being not very great, but also since I heard from 
the inhabitants, the Europeans as well as the natives, no unusual complaints about 
the heat being much greater than in other parts of India. Nevertheless these pro- 
vinces include a region for which the mean temperatures during the three months 
exceed 92°, and must therefore be considered as one of the very hottest regions of 
our globe; besides, we must further take into consideration that clear days are not 
unfrequent, during which the purity of the sky is not even modified, as it was in the 
period preceding, by dust suspended in the atmosphere. Therefore the absolute maxima 
in the shade are also higher here than in any other region of India. 

I may further draw attention to the fact, that for this region also the non-periodic 


variations of temperature 





have become 





that is, the variations between different years 
much greater than we find them to be in the more southern tropical part of the 
territory examined. The thermal cquator enters the west of the map at the latitude 
of, 32°, and only leaves the Indian peninsula near Ceylon, in an easterly direction. 


IV. aT 
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The influence of height in the Panjib is not very considerable at this season, 
and the curves I have drawn remain for some stations even still a little below the 
respective means; but in the other regions, where the character of the “rainy season” 
prevails, the decrease of temperature with height is more rapid than during any other 
part of the year. , 

Autumn (September, October, November) is the only one of the tropical seasons 
which here shows a very regular form, of its curves, and a very slow decrease of 
temperature with latitude. In the mean of the year the difference of 1° Fahr. fre- 
quently corresponds to a difference of 120 miles in latitude; in autumn the latitude 
between Ceylon and the Panjab only produces a decrease from 5° to 6° Fahr. It is 
not less remarkable for this season that in most regions, as in those along the banks 
of the larger rivers, the drying up of vast surfaces formerly inundated is the 
cause of most deleterious miasmatic vapours; but in the Panjab, and in the hilly 
regions along the Brahmapttra and in Central India, where these dangerous modi- 
fications of the atmosphere are not to be feared, this season frequently approaches 
the mild and refreshing character of the regions of southern Europe. 

The month of October shows, in many regions where the sky is very clear, a 


remarkably high temperature. ’ 


THERMAL ANOMALY FOR INDIA. 


The thermal conditions of India may be compared with those of the globe 
also in reference to thermal Anomaly, a principle first enounced by Dove,’ by 
showing the difference of the temperature at a given locality from the mean of 
these latitudes all round the globe. Lines connecting such values, “the isanomalous 
lines,” show therefore which parts of the globe, in the different seasons, must be con- 
sidered as comparatively too cold or too warm. 

The thermal anomaly for these revions is included in very narrow Inmits: the 
Indian Archipelago in its central parts is a little warmer than the mean of the cor- 
responding latitude throughout the year; India is below the corresponding value only 


in December, and in its western parts also in January; the difference, however, does 


' Compare the remarks on the influence of the distance from the sun in connection with insolation, Pp. 51. 


2 «Verbreitung der Warme,” Berl. Acad., 1852. 
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not exceed 5° to 6° Fahr.; during all the other months its deviation is positive; viz.. 
compared to the globe in general, it is too hot even for its latitude. From May to 
July first its central, and soon still more its north-western regions, show a “positive” 
thermal anomaly, viz., difference exceeding the mean of the same latitude all round the 
globe, by 11° to 12° Fahr. The Indo-Chinese Peninsula is below the mean from 
November to March, above it from April to October. 

To facilitate the analysis and comparison, I added _ statistical thermal tables, 
showing the different stations arranged for practical comparison according to the 
temperature actually observed, including the influence exercised by height and local 
modification. The difference of these values from the isothermal line in the same 
latitude and longitude may therefore be considered as the definition of the local thermal 
anomaly, and may occasionally assist in answering various practical questions. 

Though here, as in the construction of the lines, I did not enter into a comparison 
of the means for every month, but only for the seasons and the year, the decimals used 
in fixing the succession of the places in the tables might have been limited to '/,°, in 
reference to positive accuracy, had not the retaining of the numbers just as they were 
obtained the advantage of facilitating the references to the provincial tables preceding. 
Those tables showed the temperature of every station hitherto observed; the 
isothermal lines present the comparison of these values, exclusive of height, and their 
connexion with the analogous conditions of the globe; the remaining consideration, 
viz. @ comparison inclusive of the height and the local modifications, is the object 
of the statistical tables. We see at a glance which stations are hottest in the different 
seasons, and which are the temperatures most frequently predominant. As was to be 
expected from the isothermal lines, the absolute heat is met with at the stations 
in the north-western parts—Panjab, Sindh—in the period from June to August; Déra 
Ismacl Khan with a mean of 94°, Jacobabad with 96° Fahr., concluding the list; how 


different from their position in the other seasons! 
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(India and the Archipelago.) STATISTICAL 
Means or 
51-8 Gunong Merapi. | 70-3 Abu. 74-7 Kohiit Bhij. 
5 Badula. { Dhiivvar. ie as 
58-2 Dodabétta. 7 Sarduli, Te Kishénpur. 
2) gimnét. 
55-9 Utakamand. 71-3 Merkara. Déra Isméel Khan. 
— — 4 Raulpindi. [r Satara. Jablpur. 
58-5 Malabar Hillsta-| 6 Govindgarh. 75-0) Lahor. ea 
6 Nurélia. — [tion. 8 Kalsi. is Shahpur. (Tippera. 
ec ahjehanpur. 4 Havisd, 
59-9 Mount Zion. ra Naushéra. Goalpara. 5 Etava. 
Sialkot. ‘ { Mangaldai. sae org. 
Shanghdi. Laya. Nakédar. 6) Fatigarh. 
ne Tikokur. en 3 Hong-Kong. | chapra. 
4 Jakundri. 3 Jhilum. (peretea ate 
5 Baitul. Ca eae 
61-5 Upper Salak. Kandi. ee Multan. 
9 Koterghérri. ee Narsinghpur. 8) Rangpur. 
9 Peshaur. 5 ea Sagar. 
62-5 Cherrapunji. $$ Berpe tal Khervara. 
2 73-0 Naziruaghat. 6 (eae 9 f Kélapur. 
65-1 Jakutalla. 1 Firdzpur. seed ome [Pirnea 
2 Atare Malle. 9 | Banu. ee 
| Dibrugarh. Tirhut. as Kirki. 
66-1 Lower Salak. 3 Jalbandar. area Lu | Mahu. 
Elaine, { Hazaribagh. Mirath f Varidpur. 
6 Mahabaléshvar. |Tézpur. |Sindove. 
8 Dehli. < e 5 Gordkhpur. 
67-1 Wellington. 9 Belgaa. ns linia. 
2 Manantvadi. Borel Mainpwri. 
3 Shevarai. , o Sibsigar. Byars : sora 
74-0 | Golaghat, Chittagong. Bérhampur. 
69-1 Mahabaléshvar- J Bangalar. ee ay rams 
| Pachgani. | Hoshiarpur. Rereitpue Serir. 
8 Purandér. 4 Ambala Maimansingh. ] Noakdélli. 
§ Kanton. 4 Erinpira. Mateli. Nimich. 
—— 6 DéraGhéziKhan. | — 6 French Rocks. 
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(India and the Archipelago.) 








77-7 Karrachi. 
{ Dainajpur. 
|Rdmpur Bolea. 
9 Chaiabasso. 


Ahmadndger. 
78-0; Bakura. 
Mirzapur. 
1 Agra. 
Azimgarh. 


Ww 


Disa. 
Kanhpur. 
Ava. 
4 hake: 
Jessor. 


Calcutta. 
| 





Pabna. 

{ Kalddghi. 
6) Mathra. 
7 Barrakpir. 

Lakhnau. 

m Naugiéng. 
{ Bhagalpitr. 
“| Ténghu. 


“0 Damdim. 
Akyab. 
Batavia. 

2 Dapuli. 
Phaltan. 


3) Rangtn. 


=I 
eo 


Trivandrum. 


79-4 Gaya. 
Manilla. 
e Tavai, 


79-6 
Murshedabad. 
Thayetmy6. 





7) Kyuk-phyia. 
Vingorla. 
8 Birbhim. 
; { Banjuvangi. 
| Benares. 


80-0 Chunar. 
Hamirpur. 
1 Patlam. 
Punamali. 
Aden. 
jee 
a 
Lohat. 
Bombay. 
34 Havihar. 
Puri. 
Bardvan. 
Dhiulia. 
4; Palembang. 
| [sto 
Sholapur. 
.| Baroda. 
” | Kéchin. 








Chandernagir. 


80-6 Salem. 
Galle. 
Singapir. 
| Kananir. 


7 


( 


Penang. 
9 Jacobabad. 


Allahabad. 
Bijapur. 
Galle. 

ee Kokonada. 
ise 
Port Blair. 
Anjarakaéndi. 

I eae 

3 Kalikat. 

4 Trinkonomali. 
Arkot. 
Chittar. 

5 | Haiderabad, 

Dékhan. 
Haiderabad, 
Sindh. 
6 Nagpur. 

Orai. 

9{ Samarang. 
Surat. 





| 





84- 


Gantir. 


82- sleueaw 


Madras. 
1 Nellir. 
2 Battikétta. 

{ Karikal. 
|Rajamandyi. 
5 Kadalur. 
9 Vizagapatam. 


Ahmadabad. 
| Kadapa. 


8 ee 


Pallamkéttah. 
5 Trinkonomali. 


8 Masulipatam. 


0 Labuan. 
Pondichéri. 


6G Tinevélli. 


-1 


Trichinapalli. 
8 St.Thomas Mount. 
9 Madura. 
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40-9 Chisan. 





41-7 


a 


Shanghai. 
ao 


Dodabétta. 
5 Naushéra. 


Utakamiand. 
5 Jhilum. 
8 Sialkot. 





Laya. 

2 Bannu. 

4 DéraIsmael Khan. 
9 Cherrapinji. 


Raulpindi. 
2 Govindgirh. 
4 Firozpur. 

4 Erinptra. 
sh Kanton. 

*) Sarauli. 


om OS 


Shahpur. 
Peshaur. 





[ 6 Ludhiana, 


i 56-3 Kohat. 


Déra Ghizi Khan. ! 





4 Hoshiarpur, 
W Lahdr. 





o! Jalhandar. 
a Nurélia. 


a 


Vazirabad. 
Ambala. 
Jakunari. 
Déhii. 
Nakédar. 


ow mp 


a 


Mount Zion. 


~~ 





58-0 Binur. 
3 Hansi. 
4 Saharanpur. 
9 Muradabad. 


59-0 Multan. 
i Koterghérri. 
H Shahjehanpur. 
4 Makao. 
al Kartarpur. 
° | Mirath. 
6 Kalsi. 


_ _ {Jakatalla. 

oe | Nazirabad. 

1 Javanpur. 

. {Etava. 

” | Golaghat. 
Aligdrh. 

8) Baitul. 

, Moziifarpur. 


1 60-9 Fatigarh. 


61-2 Chunar. 

3 Kuntr. 
Agra. . 
ae 
Baréli. 
bie pee 

9 Manantvadi. 


Lakhimputr. 
62-0) Mainpuri. 


Naziruaghat. 


1 Kanhpur. 
Chapra, 

2) Dibrugarh. 
Sibsdgar. 
Hazaribagh. 


Narsinghpur. 


5 Jacobabad. 
6 Sultanpur. 


{ Mirzapur. 
| Patna. 
{ Jablpur. 
5) Khervara. 
Mithra. 


7 Naugong. 
64-0 Parnea. 


Azimgirh. 
Sehor. 


6G Atire Malle. 





TYPES OF THE YEAR AND THE SEASONS. 


STATISTICAL 


Means or DrEcemser, 


Abu. 
Bogra. 
eeie Gorakhpur. 
Lakhnau. 
4 Chandernagir, 
Barpétah. 
5) Mahabaléshvar. 
Sagar. 
6 Maimansingh. 





65-0 Shevardi. 
Kachar. 
d Kishanpur. 
2 Benares. 
Ajmir. 
Bhi. 
Goalpara. 
Hugli. 
Bérhampur. 
2 | Hong-Kong. 
Allahabad. 
ae 
7 Wellington. 


9 Naugong. 


6 


| Dainajpur. 

66-0) Jessor. 

Karrachi. 

1 Réngpur. 
Bakiura. | 

| Disa. 

My hansi. 


Tippera. 





THERMAL TABLES. 


JANUARY, FEBRUARY. 


eee 


Bhagalpar. 70- 


noes | Chittagong. 
Gaya. 
5 Chunar. 
6 Nimach. 
7 Mangaldai. 


71 
Murshedabad. 
“ Rémpur Bolea. 
3. Mahabaléshvar- 
Pachgani. 
5 Hamirpur. 
Chaiabasso. 
| Dhaka. 
§ | Purandavr. 
Silhét. 


5 a. 72: 
i 


Noakdolli. 


{Ghazipur. 

)Pabna. 

1 Calcutta. 

5 Badula. 
Ava. 

“ordi. 


65-0 


W Barrakpuir, 73- 


69-2 Damdim. 
5 Birbhim. 


) Bardvan. 
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Haiderabad, 
0 Sindh. 


Sikandarabad. 


4 Merktra. 
{Mabu. 
6 aS 
| Rajkot. 
7 Sandove. 


-O Rumandrig. 


2 Baréda. 

3 Samulkottah. 
4 Puna. 

_{ Puri. 

_ | Sattara. 

6 Kandi. 

_ | Belgaa. 

"| Mateli. 


0 Dharvar. 

1 Thayetmys. 
{ Kirki. 

31 Serar, 

4 Tonghu. 

6 Dhilia. 

8 Ahmadniger. 

9 Nagpur. 


O Kolapur. 

1 Koimbattr, 

2 Waladghi. 

3 Ahmadabad, 
| Kyuk-phyu. 


v , . 
| Peredénia. 


= 


74-2 Jalna. 
3 Arkot. 
4 Aden. 
French Rocks. 


a 


( 





Strat. 
8 Vizagapatam. 
9 Phaltan. 


{ Haiderabad, 
0 Dékhan. 
| Kédapa, 
1 Belléri. 
4 Dapuli. 
6 Rangtn. 
pee 
74 Chittar. 
| Rajamandzi. 
Nellar. 
: Shodlapur. 
i Buitenzorg. 
Kokondada. 


76-0 Harihdr. 
6 Sdlem. 
7 Madras. 
‘ Kadapa. 
“| Karikal. 





2 Gantir. 
4 Patlam. 
5 Bangkok. 
_ | Kadalur. 
: | Manilla. 
7 Bijapur. 











79: 


80. 


al.: 


‘0 Tava. 
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2 Vingorla. 
_{Punamali. 
? | Trivandrum. 
7 Masulipatain. 
| Kolombo. I 
‘ | Karnal. f 
1 Pallamkotta. 
: { Batavia. 
“| Battikotta. 
3 Ross Island. 
{ Lahat. : 
| Singapur. 
Galle. 
Pendng. 
St.Thomas Mount. 
) Palembang. | 





ywoml or 


an 


eae 
0} Kéchin. 
Trinkonomali. 


Banjuvangi. 
Madura. 1 


aon — 


Mangalar. 
6 Anjarakéndi. 
7 Sdmarang. 
 Kalikat. 


3 Tinevelli. 


3 Trichinapalli. 
) Pondichéri. 
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(The hot season.) 


THERMAL TYPES OF THE 


YEAR AND THE SEASONS. 


STATISTICAL 


Means or Marcu, 








£ { Dodabétta. 
| Shanghai. 


4 Utakamand. 
Nurélia. 


a 


61-6 Koterghérri. 


62-4 Jakuniiri. 


63-0 Mount Zion. 
Cherrapunji. 


' 66-6 Wellington. 





Atare Malle. 
Jakatalla. 


-l 


GS-0 Kuntr. 





69-8 Kanton. 
| 


70-0 Shevarai. 
Bangaltr. 
Badula. 


3 Makao. 
4 Manantvadi. 
Raulpindi. 


\ 72-2 Peshaur. 


+ Naushéra. 








73: 


| 74. 


1 


uy 





8 | Naziruaghat. 


{ Mahabaléshvar. 


0 Govindgarh. 
4 Bannu. 
Hong-kong. 


| 
ae arh 
ibrugarh. 
| 


~ 


Sibsagar. 
Kalsi. 
Lakhimpir. 
9 Maghanassi-Hill. | 


8 


0 Jhilum. 

1 (Andi. 
fone 

3? Sarauli. 
Sialkot. 

9 Jalhandar. 


-1 Barpétah. 


3 Abu. 
4 Liaya. 

6 Merkéra. 
Firézpur. 
| Mangaldai. 

8 Golaghat. 





eer 
0) Pacbganni. 

| Shahpur. 
5 Naugong. 


G6 Ludhiana. 


8 Kartarpur. 





7 Buitenzorg. | 


17: 


78- 


= 79- 


{ Kohat. 
I | Kachar. 
Multan. 
een 
3 Goalpara. 
Gohatti. 
Hoshiarpur. 
Peredénia. 
| Shahj chanpur. 
{ Déra Ghazi Khan. 
| Nakédar. 
Mateli. 
: Silhét. 


6 





° Maimansingh. 


Ambala. 
3, Bogra. 
Ramandrig. 
4 Purandar. 
(ee 
| 


bo 
| 
| 


5) Déhii. 


Déra Ismael Khan. 


7 Bavréli. 
9 Belgaa. 


0 Gugéra. 

{ Barisal. 

| Saharanpur. 
3 Dharvar, 
; j Bangalir. 

| Satara. 
‘ { Hazaribagh. 
| Tippera. 





79-7 Rangpur. 
{ Chittagong. 
| Faridpur. 


Baitul. 
| Karrachi. 
80-0; Mirath. 
Muradabad. 
Sandove. 
3 Parnea. 
Batavia. 





4). 
Pina. 


6 | Narsinghpur. 


Koimbatir. 





[Danenene® 
J 


Mozifarpir. 
")Rangin, 
Aden. 

8) Javanpur. 
Lahat. 
Manilla. 

2 ee 

81-0 Bijntr. 
Mérgui. 
|ross Island. 
es 
Tirhut. 

3 Krinptra. 

4 Noakolli. 1 
{ Bérhampur. 

5) Galle. 
| Vingorla. 

6 Nazirabad. 





STATISTICAL 


THERMAL TABLES. 


Apnit, May. 


ce as 
"Payal. 


oe 

8! Kolombo. 
Rampur Bélea. 

9 Samarang. 


Ava. 
[cranes 
82-0) Kdlapur. 
[Pena 
Trivandrum. 
Calcutta. 
3 ro 
4 Patlam., 
Akyab. 
6 | Fatigarh. 
Jessor. 
| Dhaka. 
7) Mathra. 
PAbna. 
8 Dapuli. 
al French Rocks. 
ay Patna. 


Bombay. 
, eae 
| Barrakpur. 
1) Labuan. 
| sehér, 
% Samulkottah. 


83-4 Aligarh. 
So 
5) Naugong. 
| Sagar. 
6 Damdam. 
7 Kéchin. 
8 Chapra. 
Bangkok. 
a ae 


Higli. 
é Puri. 
= Sertr. 


Pea 
Salem. 


2 Madras. 
Ahmadnager. 





njarakandi. 


A Battikota. 
Rae 
Tonghu. 

Bakura. 

‘hs Kananur. 
| Kishanpur. 

: { Monghir. 

” | Murshedabad. 
Arkot. 
okondaa, 

? Phaltan. 
ee 





SikAndarabad. 


THERMAL TABLES. 


Gantir. 
Jacobabad. 
Kalikat. 
Pondichéri. 


| Chaiabisso. 


84.7 


8 Trinkonomali. 


9 pernae 





3 al Chunar. 
, ©) Hansi. 
foe 
1) Kyuk-phya. 
Thayetmy6. 
Kadalur. 
2) Karikal. 
| imach, 
3 Kanhpur. 
4 Agra. 
5 Gaya. 
{ Birbluim. 
| Pallamkotta. 
_ { Bardvan. 
: ie 
Lakhnau. 
een 
9 Beavr. 





Dainajpur. 
Haiderabad, 
Sindh. 


Hamirpur. 


86-0 


Khervara. 
Rajamandri. 
2 Bellari. 
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86-4 Chandernagur. 

5 St.Thomas Mount. 

G Ajmir. 

_ { Jalna. 

eee 

8 Harihar. 
Bhagalpur. 
Chitttr. 





Jhansi. 
8 


~1 


-0; Mazulipatam. 
Tinnevelli. 
Bijapur. 
Ge 

3 Dhilia. 

5 Ghazipur. 





6 Vizagapatam. 
9 Benares. 


8 


co 


-0 Kalddghi. 

{ Hushangabad. 
|Madira. 

4 Trichinapalli. 

8 Orai. 

89-0 Bardda. 

1 Kadapa. 

2 Allahabad. 
Haiderabad, 

Dékhan. 

ta 





91-0 Ahmadabad. 








qe 
LD 
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THERMAL TYPES OF THE YEAR AND THE SEASONS. 
(The rainy season.) STATISTICAL 
Means or Jung, 
52-8 Dodabétta. { Chendvar-Hill. a Sikindarabdd. Barisal. 
73-0) andi, 19-2{ vin rls, Bijapu 
g Japur. 
56-6 Utakaméind. 8 Dhirvar. (Kyuk-phys 81-6) agli. 
——- 3, Rangan. Tippera. 
59-3 Nurélia. 74-3 Bangalir. Samulkéttah. Barpétah. 
6 Satara. 4 Kalikat. 7 Sehér. 
60-3 Mount Zion. G6 Hazaribagh. Isingandn 
75-8 Peredénia. 7 Jalna. Bombay. 
62-9 Jakunari. Dapuli. a 
French Rocks. hae Penang. 
64-2 Mahabaléshvar. 78-31 ganar ee 
Atare Malle. 4 Buitenzorg. Kanton. 
: Koterghérri. 8 Kirki. Kishanpur. 82-0 [mere 
Manilla. Dibrugarh. 
66-5 Purandir. w- ,,{ Koimbatur. Bord Palembang. tre 
7 Mahabaléshvar- 7-0) Maha, eee Bangkok. 
Pachghanni. 5 Pina. { Chittagong. ae 
—— / Béitul. * | Phaltan. : [Sena 
67-7 Manantvadi. ©) Serdr. 3 Lahat. Salem 
8 Merkara. 7 Shanghai. 4 Tonghu. 3 Bogra. 
) Cherraptinji. 8% Kolémbo. Noakolii. 
78-1 Kéchin. 9 Goalpara. av dsewa 
_ _, {Jakatalla. 3 Trivandrum. Kachar. 
63-0) shevardi, 4 Mangalar. cca 
3 Kunir. 5 Mergui. Bellari. { Tirhiat. 
7 Wellington. Ahmédnager, | 91° is 5) Gohatti. 
Hiribar. 2 Samarang. Bhij. 
70-8 Badula. 7 Mateli. Eo 7) Nagpur. 
8 Tavai. 3) Mangaldai. Sholapur. 
71-3 Ramandrig. 9 Kanantr. Thayetmyo. { Maimansingh. 
4 Nimach. *| Makéo. 
72:3 Belgat. { Batavia. _ { Galle. 
7 Abu 1-0 \ Sandove. Sane | Dhilia. [Dékhan. 
Anjarakandi. 83-0) taiderabad, 
ne Banjuvangi. | == 1 Jablpur. 
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THERMAL TABLES. 


Juxy, Aucust. 


83-2 Sibsigar. 
(oe 
3; Dhaka. 
| atsi 
4 Aden. 
fe 
5! Damdadm. 
\Gasabe 
Ava. 
ages 
{ Battikotta. 
7; Golaghat. 


| Rampur Bolea. 


: | Barrakpur. 


rica 
Naugong. 





Co 

0) Kokonada. 
| punamali, 
3 Gantir. 

4 PaAbna. 

, | Hong-Kong. 
” | Surat. 

6 Mozafarpir. 
7 Sarauli. 

8 Birbhim. 
cri 

9 


84- 


Govindgarh. 
Puri. 





5. 
85-1) Rajkot. 


Parnea. 


Baktra. 


| Chapra. 
85-2 | 








iieeate 


Hushangabad. 


on | Kédalur. 
Pallamkotta. 
4 Bhagalpir. 
f Disa. 
| Patna. 
Gorakhpur. 


5 


Muradabad. 
{ Bardvan. 


| Trinkonomali. 


Erinpira. 
: eee 
Karikal. 
Madras. 





| Sitapur. 





-0 Karrachi. 
Jalhdndar. 
ical 
fo 

3) Kadapa. 
| Vizagapatim. 
Gaya. 
Jhansi. 

4) Pondichéri. 
Sagar. 
Tinevelli. 
{ Kadapa. 
| Raulpindi, 

6 Arkot. 
aaa 

7 P 
Beavr. 


8 


a 


Murshedabid. 


86-8 Baréli. 
Ajmir. 
aa. 
{ Benares. 
| Lakhnau. 
Madira. 
| Mainpuri. 
Etava. 
{ Naugong. 
. Ambala. 
Monghir. 


87-2 


{ Mirath. 
6 2 
| Nellar. 
{ Ahmadabad. 
| Hoshiarpur. 
8 Ghazipur. 
9 Masulipatam. 





Jhilum. 
Mirzapur. 
Shahjehanpur. 
Sialkdt. 
Hamirpur. 


88-0 


no = 


Kanhpur. 


ao 


Hansi. 
Agra. 
Nakodar. 
Saharanpur. 


_ 





Binur. 
Chunur. 
Deri. 
Kartarpur. 
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88- 


8 


o 


90- 


6 Firdézpur. 

7 Lahr. 
Laya. 

3 Panipat. 

4 { Ludhiana. 

"| Mathra. 





-0 Aligarh. 


1 Allahabad. 


3 St. Thomas Mount. 


4 Chandernagir. 
G6 Kohat. 

Asni. 

Peshaur. 





1 Vazirabad. 

2 Haiderabad, 
Sindh, 

8 Bannu. 

9 Orai. 





‘0 Ghazipur. 
1 Déra Ghazi Khan. 





Multan. 


92-0 


93- 


96- 


Naushéra. 





0 Shahpur. 


9 DéraIsmael Khan. 





3 Jacobabad. 
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(The Autumn) 


52-4 Dodabétta. 





55-4 Utakamand. 





| 58-5 Nurélia. 
Mount Zion. 


a] 





ou 
Se 
e 


Jakunari. 





i 61-8 Shillong. 





Cherrapunji. 
Jakatalla. 


=~ 





Mahabaléshvar. 
Atare Malle. 
7 Shanghai. 








4 Mahabaléshvar- 
66-3 Pachgani. 


Shevarai. 





fi 9 Purandar. 


oa 
~) 


-3 Wellington. 
7 Manantvadi. 
| 8 Chisan. 


68-0 Kunur. 
ec Abu. 
“| Sarauli. 


THERMAI, 


72-3 Kandi. 





70-3 Kalsi. 
G6 Ramandrig. 


71-4 Laya. 
Merkara. 
Baitul. 

al Badula. 

9 Hazaribagh. 


ao o 


a1 Naushéra. 
| Belgait. 
3 Kanton. 
2) Sagar. 

9 Bangalur. 


Déhli. 
Samulkottah. 
4 Raulpindi. 

pp noldebi 
°| Sialkot. 
{ Firézpur. 





| Mainpiri. 

8 Sehr. 
| 

ae | 


vee Ghazi Khan | 
1) Satara. 

2 Ambala. 

3 Peshaur. 


4 Govindgarh. 


TYPES OF THE YEAR AND THE 


75- 


74-6 Dhivvar. 


Bhij. 
Dibrugarh. 
Jhilum. 
Muradabad. 
Peredénia. 
f ablpur. 





Makao. 
Jalhindar. 
Hoshiarpur. 


So © 


Kishanpur. 
Bannu. 


ae & 


Chapra. 


Bakira. 
| Khérvara. 
6 


3) Kohat. 
| Mahu. 
Tézpur. 


Mateli. 
8 | Saharanpur. 


Shahjehanpur. 


‘ { Koimbatir. 
"| Narsinghpur. 


Erinptra. 
Fatigarh. 
Kolapur. 
Puna. 
Sertr. 
Shahpur. 


SEASONS. 


STATISTICAL 


MEAns or SEPTEMBER, 


Etava. 

Golaghat. 

Mirath. 

Mozafarpir. 

2 Sikandarabad. 

3 French Rocks. 
Bijnur. 
Lahor. 

5 Disa, 

6 Nazirabad. » 

7 Goalpdra. 

8 Ahmadndger. 


76-1 


Bavéli. 
Chaiabasso. 
Javanpur. 
Naziruaghat. 
Nimach. 





Sibsigar. 


{ Aligarh. 


0) Bhagalptr. 
Vazirabad. 


177.0 


Agr ab. 

| nee | 
Bijapur. 

‘ Hushangabad. 
2 ae 





Naugong. 
Bogra. 

5 Buitenzorg. 
Kirki. 
| Sholapur. 
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THERMAL TABLES. 


October, NovEMBER. 
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(The Autumn.) 








Silhét. 
Phaltan. 
Gohatti. 
Gorakhpur. 
{Kanhpur. 
Gyms 

| Tirhat. 

7 Chittagong. 


774 





Dainajpur. 


2 





Jalna. 
| Ratavia. 
9\ Kachar. 
| Tippera. 


Azimgarh. 
[erp 
0} Hong-Kong. 
[paki 
Mirzaptr. 
{ Bellari. 
Higli. 
ee 
lr rivandrum. 
3 Naugong. 
4 Baréda. 
Chittur. 
| Haiderabad, 
») Dékhan. 
Pabna. 
Patna. 
_{ Dhilia. 
6) Tonghu. 
Oo 





Barisal. 
Chandernagar. 
Dapuli. 
Faridpur. 
Hamirpur. 


=I 
ow 
1 


Maimansingh. 
Monghir. 
Jhansi. 
: Rampur Bolea. 
9 Sandove. 


Barrakpir. 
79-0) Karrachi. 
Orai. 


1 Kartarpur. 


Birbhim. 
Gaya, 
Multan. 
{ Benares. 
| Tavai. 


| Ava. 


Kokonada. 
Kolémbo. 
Mathra. 
Noakolli. 

| Ajmir. 





4 





Manilla. 
: Nigpur. 





Rangpur. 
eco 

6! Patlam. 

Salem. 


DéraIsmaéel Khan. 


Calcutta. 
79- 7) Hirihér. 
Punamiali. 

8 Dhaka. 
Kanantr. 
Thayetmyo. 
Penang. 
Vingorla. 


Banjuvangi. 
Chunar. 
80-0) Haiderabad, 
Sindh. 
Jacobabad. 
Bardvan. 
1 | Kalikat. 
Mangaltr. 
| Kochin. 
a | Lahat. 
Akyab. 
3| 


Anjarakandi. 


Galle. 
Arkot. 
6) Kyuk-phya. 
(Puri. 

_| Bombay. 

‘| Barpétah. 
Singaptr. 
Bangkok. 

; Karnal. 

| Palembang. 
Rangun. 








{ Ahamadabad. 
81-0, Ghazipur. 
Murshedabad. 
2 Kadapa. 
{ Madras. 
| Surat. 
Jessor. 
| Masulipatam. 


3 


5 Nellur. 
Battikotta. 
ead 
oe Gajah. 
8? KaAdalur. 
Ganttr. 





{ Aden. 


eare | Rajamandri. 





83-0 Pallamkotta. 

Trichinapalli. 

| Vizagapatam. 

5 Tinevélli. 
St. Thomas Mount. 

6, Samarang. 
Trinkonomali. 

9 Madura. 





84-9 Pondichéri. 











PART UI. 


THE THERMAL STATIONS OF HIGH ASIA. 


THE NUMERICAL TABLES OF HIGH ASIA. 


Observations and literature—The groups.—The daily range.—The seasons.—Insolation.—Sanitaria.—The views. 


The materials for determining the climate of the mountainous regions to the north 
of India contain already, for various stations of the Himdlaya, annual periods of some 
duration. For Tibet few data so detailed could be collected, and the number of 
stations is altogether small; from analogy, however, observations of shorter duration, 
such as some travellers’ journals offer, proved useful for general considerations. 
For the plateaux leading on to the Kuenlien, and for its slopes down into Tur- 
kistan, I have remained limited to what our passage allowed us to observe when 
T crossed, accompanied then by my brother Roserr, in 1856, and to the materials 
I found in ApotpHe’s posthumous papers, from his route up to Kashgar in 1857. 
As far as I know, the chain of the Kuenlien has not as yet been crossed by any 
other European till now (1865),’ nor have observations of any kind been communicated 
from these regions. 

Tashkend, according to the late news from Central Asia, has been taken by the 
Russians;? but from there, if ever any forward movement should be attempted later, 
the condition of the country as well as the distribution of the population would give 
it a southerly direction, passing considerably to the west of the Kuenlien. 

For the Himalaya and Tibet the work done by previous observers was carefully com- 
pared in sketching the outlines of climate. The books in which their notices are contained 

‘ Compare the anniversary address of Sir Roprntck Muncutson to the Roy. Geographical Society, June 1865. 


* Yor distances see Route-book, Vol. III, Part I. A telegramm, from 6th of October 1865, via ey 
reports that the Emir of Bokhara had overtaken and cut down the Russian force left there. 
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are detailed under the heat of “Literature.” Most frequently what these diaries 
and journals contain are descriptive remarks about climate, together with observations 
in reference to the snow-line, limits of vegetation and periodical phenomena; many 
others, as the works of CamppeLL, CunnincHam, Hooker, Mooncrort, Srracney, had 
also to be quoted for the numerical data they contain. 

For personal communications we are indebted to Messrs. Camppent, Honesoy, 
Ramsey, WITHECOMBE, in the eastern stations; Barrey, Brereron, Hay (Kulu), Sir ANDREW 
Waugh, in the western stations; and Lord Wittram Hay must be equally named for 
his energetic exertions, resulting in his finally obtaining for us the latest manuscripts 


of our brother ApotpHE from Kashgar.? 


The groups 1 preferred making rather smaller than those in India, in con- 
sideration of the different types of the climate within these regions, and I arranged 
the stations throughout geographically, not alphabetically, in order not to accidentally 
separate too widely stations little differing in elevation. In High Asia climate changes 
most rapidly in a due northerly direction; within a short distance one can find here 
types differing more than all along the central line from Bhutin up to the Hindu- 
kush; for on our way to the north we pass from regions of greatest moisture into some 
of the greatest drought of our globe.*? The hot moist winds of the Indian plains, where 
they meet with the first walls of Himalayan chains, have to rise for thousands of feet; 
they are cooled, the greatest part of their moisture is precipitated alrea:ly along the first 
high ranges, and even the southern slope of the principal crest of the Himdlaya,in conse- 
quence of the distance from the plains, is remarkably dry. Here I must especially mention 
the regions which do not yet belong by their river system to the Tibetan valleys, 
but where considerable parts are Tibetan already in their climate; I allude to the 
upper parts of Bhutan, Sikkim, Nepal, up to Garhval; from here to the west, as in 
Kashmir, the Tibetan climate more generally coincides too with the line of the principal 


crest. These surprising modifications excepted, the climate of the different groups 


' See pp. 17-26 of this volume. 

2 What we got since, was, in 1864: Vid Amritsar a draft returned from Yarkand through the Government of 
Panjab; and, from Leh, notice about a case found there by the kindness of Capt. Acsten, G. T.S.; it contained no 
scicntific materials or instruments, but various things for sake of barter and presents (sold at Leh). 

3 About the resulting effect upon the height and thermal conditions of the snow-lines sce the concluding pages 


of this volume, 
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can be described much more easily than was the case for India: it differs so much 
less from what we know already about Europe; this only must be added, that local 
disturbances and alterations are less important than in the Alps; the powerful 
factors, “Indian heat and storm to the south, and the deserts of Central Asia to 
the north,” make the characteristic features more decided. 

The four groups I formed are the following :— 

Group 1. The Eastern Himdlaya, from Bhutin to Nepal; it includes the regions 
next to the tropics, but considerably cooled by being at the same time unusually 
moist. Here the direction of the principal crest is from east to west; farther to the 
west, somewhat before Kamaon, up to Hasora, it rises nearly diagonally from the 
south-east to the north-west; the stations of this second part I separated into two groups. 

Group 2. The Western Himalaya, south part; includes Kamaon, Garhval, Simla 

Group 3. The Western Himalaya, north part; contains the stations from Kulu 
up to Kashmir and Marri. 

Group 4. The materials for Tibet and the northern parts of High Asia were 


limited to observations in the west; we have no data cast of 82° degrees of longitude. 


Also the daily range considerably differs when the eastern and western parts of 
the Himalaya are compared; it is nearly as small as anywhere in the tropics for 
Sikkim during the rains; it is more extensive in the drier regions of the Himalaya, 
to the west or nearer the crest, and it becomes greater still in Tibet. Where I could 
collect data sufficiently numerous I added them in the respective groups; very valuable 
observations for shorter duration are published in Hooxer’s Journals, and many 
observations, for the “term days,” the readings being made every hour during one day and 
one night,’ I found in the meteorological papers of Darjiling and Kathmandu; in order not 
to extend too much the following tables, those are left out, as well as our own detailed 
observations, regularly made with the assistance of our native observers at every 
station where more than one day’s stay had to be made.? In mountainous regions, 
as those of High Asia, the daily variation is subject to many modifications by topo- 
graphical influence and seasons. 

In the frce air,* also in very high mountain regions, if the influence of 


' From 6" a.m. on the 21st to 6" a.m. on the 22nd of the respective month. 
* Compare the details about the books of manuscripts kept during the travels, p.G of this volume. 


* For considerations on the temperature in the free air see p. 141 of this volume. 
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rocks locally increasing temperature by the heat they radiate after having been exposed 


to the sun, can be properly excluded, the daily variation becomes very small. 


The seasons I have arranged here, as throughout,’ in conformity with our Euro- 
pean seasons; in the north-western parts of the Himalaya and in Tibet they actually 
are the same as in the European Alps, the beginning of spring—or rather summer 
at once—as well as the duration, chiefly depending upon height. More to the east and 
south, most distinctly so in Sikkim, the early setting-in of the rains and their intensity 
make the seasons sensibly differ from those of the neighbouring Indian plains, by 
the hot season being eliminated nearly completely; the cool season is soon followed 


by the rains, and these are but little interrupted even in the first part of autumn. 


Insolation. The great difference between various parts of High Asia in reference 
to rain and moisture coincides with an analogous alteration in the number of days 
of sunshine; but also when no clouds, no fog or haze interfered, I observed 
additional modification depending upon the relative moisture, just as already detailed 
for the tropical regions: under circumstances otherwise equal a great amount of 
moisture increases the effect of solar action, by limiting the contemporaneous loss by 
radiation. 

The number of days of sunshine is greatest in Tibet; indeed, in many a year not 
one day passes when the sun does not come forth at all, and months may, be 
observed without any cloud of appreciable size. For the outer ranges of the eastern 
Himalaya we shall see in the Darjiling table, that on 200 days out of the year (in an average 
of three years) no observations of insolation at about the maximum of the day could 
be made, and occasionally weeks in succession passed during the height of the rains 
without any sunshine at all. 

The effect of solar leat, as regards accumulation of heat, such as in the soil exposed, 
n ripening the crops, in melting snow, is in favour of the regions with frequent sunshine; 
and most distinctly is it observed to be so where the frequency of clouds begins already 
to be reduced without the drought having already reached its full height. The isolated 


readings of the thermometer exposed to the sun’s rays, however, show the absolute 


1 For details see above, Chapt. VI.: “The Yearly Period of Temperature,” p. 113. 
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extremes to be met with in the eastern regions, where moisture, and also clouds and 
rain, predominate. 

For the present some examples of the insolation observed with a thermometer with 
black bulb, exposed to the sun’s rays, may be sufficient to illustrate it; the detailed 
experiments shall be given, together with those made in the tropics, in the optical 
part of the meteorological researches. * 

For Western Tibet, for a height above 11,500 feet, I quote the readings at Leh, 
selecting the finest days near the middle of July and September. 


Len: Latitude North. 2... 0. ee ee ee ee ee ee BEE BI 
Longitude East Green. 2 2 1. ee ee ee ew TP 1S! 
Weight cice: dae eek die certer ee ote Sh ey YE BOS Ee, w DI 

; July Sept. 

Height of the Sun, at Noon . . . oP Re WR Bia we kee TPES 

Thermometer in the Sun’s rays at Ip, Me. jo ete Bo ee ete ee Sy "OB? . 28E° 
Temperature of the Air: 

Mean of the day . . 2... 1. ee ee ee ee eee 66% GP 

Maximum of the day . 2. 2. 2 1 1 ee ee ee ee ee TIP «GBP 

Relative moisture, at "pm... wk ee ee ee ee ee 47% 80° 


When in the same heights in Sikkim in 1855 I had no opportunity of making a 
complete series of such observations, the interruption of clouds and rains being of too 
short duration; but even such breaks already allowed one to judge of the effect of 
limited loss by radiation; it best became apparent by the pyrheliometer when turned 
away from the sun. The more welcome were to me the observations I found in 
Hooxer’s “Himalayan Journals.” They were made in the cool season, in heights 
very little differing from those in Ladék. Though he gives but the readings of ther- 
mometers with black bulb, without other details than the elevation, they may be cem- 
bined with mine in Leh by the considerations herewith added. He obtained: in December 
(Lat. about 28, Solar altitude at noon about 40°), at 10,000 feet, at 9" a.a.: in the sun 
132° Fahr., in the shade (temperature of the air): 38° Fahr.; on other days, at 11,000 feet, 
at 11": in the sun 122° Fahr., in the shade 40° Fahr. The differences therefore amounted 
here to 94 and 82°Fahr., and this fully allows one to expect a difference of 75 to 60° Fahr. 


for a thermometer with unblackened bulb. Whilst I made my experiments at Leh, the 


1 Seo Vol. V. of the “Results.” 
? Yooxer, “Himalayan Journals,” Vol. 2, p. 410. 
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the solar altitude, and not less the contemporaneous temperature of the air, 
would have tended to increase the difference; nevertheless it there only reached 
20 degrees. Humidity is not added in Hooxer’s experiments, but it can well be 
expected that it considerably exceeded at all events that at Leh, unless a quite 
exceptional decrease towards the interior must be admitted, if we consider that at 
Darjiling the mean of the relative moisture is 81° for December (for the year it is 84°). 

In conclusion, the following table presents for Darjiling the annual variation; it 


is the mean of the three years 1857-59.' 




















































Dansitine: Latitude North. Longitude East Green. Height. 
27° 3! 88° 15’ 7,168 feet. 
Mean Insolation. Mean Temp. of the air. 
Months. 
Tem- Number Daily Mean 
perature. of days. mean. maxima. 
January... 6... 9 
February. ..... 92 ne 44-8 51 
March ....... 101-4 22 51-0 57 
fy sRPPEN Seg e tcanchy 101 a 53-9 60 
May ioe gg sees 102 i4f 58-2 63 
June ....... 103 ay 60-8 645, 
{ 4 
no OU! shSag oe eos 104 6 61-5 64", 
| August... .... 99 a 61-5 65 
| September. .... 101-9 12 7 60-2 644/, 
October....... 96-1 17 : 56-6 61 
November ..... 95-8 16 /n 50-5 57 
December ..... 89-9 101, 44.1 51 


For 1855,? the year of my visit to Sikkim, the absolute extremes of insolation I 
found in the books of registers were: 

In January, 116° Fahr.; the greatest transparency of the atmosphere coinciding 
then with the minimum of the earth’s distance from the sun. Altitude of the sun at 
noon: 41'/,°; 

\ For details of the observers, &c., see p. 480, and Parliamentary Reports on the Sanitary State of India, Vol. IL, p. Lal. 


2 As to the means, I preferred limiting myself to the period following my visit; the readings in 1855 appeared 


not completely to exclude days when occasionally some haze interfered. 
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In June, 126° Fahy, a short time before the maximum of northern declination of 
the sun. Altitude of the sun at noon 86'/,°; 
In July, 129°9° Fahr.; maximum of the thermometer in shade 66-8. Altitude of 


the sun at noon 84'/,°. 


As sanitaria the Himalayan stations are excellent retiring places from tropical 
heat. In reference to temperature the heat is moderated, and the air is refreshing 
without being too cool: but they are not equally favoured by the modification of 
moisture, an element important enough. The rain increases up to a certain height in 
quantity and duration, and the resident then finds himself confined to the station, 
if not to his house: a frequent steamy fog, lasting for days, is then felt severely 
by invalids. Even in the dry and cool season the relative moisture is still great, when 
compared to stations of the same temperature and distance from the sea-shore in 
Europe, but not inconvenient. Autumn, charming already in all steps of the Hima- 
layan ranges selected for sanitaria, is soon followed by a bracing cool season; the 
latter cannot be enjoyed enough, as it is also the season most favourable to activity 
and service in the tropics. 

Amongst the diseases of local type, dyspepsia is not unfrequent in the moist 
regions to the east, endemic diarrhoea in the western parts; in rheumatic cases 
the stay in elevated stations frequently increases the complaint; natives are, from 
want of precaution and protection, the most exposed to rheumatic attacks. Children, 
as has been observed at Nainital, often suffer from bronchitis, if not sufficiently 
protected against exposure in the rainy season. Fevers of a remittent and inter- 
mittent type, and the debility following such complaints, are those cases for which 
the Himalayan sanitaria are the most beneficial. Unhappily the sclimate of India 
and the distance from Europe send to these stations many a resident whose severe 
organic disease of liver or intestines could not hope for much benefit even from 
a stay in any watering-place of Europe. Such cases must not interfere with our 
appreciation of the climate. 

But as soon as we come to compare the climate of the outer ranges—their eastern 
parts especially —with those farther to the west and north and more distant from 
the borders, we soon observe the advantages of the latter. 


Kashmir is in this regard the country to which the preference must be given; 
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and the environs of Srindger, above all, combine a climate most congenial to Europeans 
in every season, with the charms of a rich and beautiful country, inhabited by an in- 
telligent population.’ 

As to the political difficulties which might interfere with making Srindger a 
sanitarium, I consider this a question which it is not my task to treat of here; as to 
the physical conditions, none can be equally recommended. This circumstance, too, must 
here be pointed out, that the progress of the railways all along the foot of the 
Himalaya is so very rapid, that for a sanitarium it becomes infinitely less important 
to consider what is the distance from an Indian station, than to keep in mind 


what is the condition of the place to be chosen. 


The views, as far as illustrating meteorological phenomena, are quoted here too, 
as I did for the tropics,? but in connection with the different meteorological groups; 
provincial types being here so intimately connected with topography and climate. 
The special desire soon to complete my views of the salt-lakes, on account of 
the novelty of many a detail they displayed and their connection with so various 
physical and geological questions, had not allowed till now of my giving some of the 


larger panoramas from the eastern regions. 


1 One view, Panorama of the Lake and Gardens near Srinagcr, 1 have already given in Part III. of the 
Atlas, Plate 18. 
2 See p. 116 of this volume. 


GROUP I: BHUTAN, SiKKIM, NEPAL, 
IN THE EASTERN HIMALAYA. 


Narigtin.—Pankabari; Darjiling; Tonglo, Falit.—Kathmandu. 


The Eastern Himalaya, with elevations unrivalled in height and steepness of ascent, 
is bordered on the south by plains only 200 to 350 feet high; these plains reach 
down to the bay of Bengaél without any secondary range modifying the climatological 


influence of the temperature and moisture of the tropics. 


Sikkim, with which we shall begin, shows best the full power of the ascending 
currents from the plains and the sea. They rush high up its slopes where directly 
exposed, or follow the course of its valleys: the mildest temperature, the greatest 
amount of moisture, mist, and fog, and a quantity of rain only exceeded’ in a few 
subtropical regions (a little less distant still from the sea), are the consequences. 

The direct action of the sun is much reduced in frequency by the cloudy sky, 
but the moist atmosphere makes its effect the more powerful upon animal and veget- 


able life, and a vegetation as Inxuriant as it is characteristic in its forms for these 


"TL allude to Cherrapiinji, where the amount of rain is 5 times greater still (sce p. 180), but where, nevertheless 
the moisture from September to May is considerably less. In the outer ranges of Sikkim the quantity of rain 
varies between 100 and 180 inches in different years. 


Ly. 60 
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regions, including the wildest forests, full of rhododendrons, tree-ferns, and magnolias, 
is the consequence. 

The moisture, although by far the greatest part is attributable to the topographical 
conditions, is yet increased by the very vegetation it produces; in passing though 
the forests a part of the steam is kept back (which otherwise would pass higher up 
inland) and evaporates during those hours when the air happens not to be saturated 
already. The clearing of the forests round the settlements, as is now in progress 
to make room for the cultivation of tea,’ is already felt by the influence it exercises 
in modifying the accumulation of mist on the slopes. Man in his habitations avoids 
the very low valleys, unhealthy by malaria; even the native settlements are 
generally seen on the spurs, not descending below 2,000 or 3,000 feet. 

The tarai bordering the foot, about 380 feet high where it touches Bengal, is 
bad enough, but from being much more narrow here than where it borders Nepal, 
it is more easily passed, and less dangerous. In reference to temperature it differs 
little from that of the adjoining Bengal; great heat is frequent before the rains, in 
the cool season the temperature is rather cooler than in Bengal, on account of the influence 
of descending currents very limited in circulation. The European stations do not begin 
below 6000; local exceptions may be the consequence of the rapid spread of 
plantations during these last years. 

The early mornings are here, as in India, the most precious hours; though not 
on account of their being cool only, but especially since for a great part of the year 
this is the only moment which allows, by the transparency of the atmosphere, fully to 
enjoy the grand scenery of the country. A few hours after sunrise, too often sooner 
still, fogs spring up, lasting with little modification for the rest of the day. 

In heights above 10,000, as I had occasion to observe even in the rainy season 
along the Singhalila ridge, days of sunshine, for some hours at least, are much more 
numerous. In winter, as Hopeson and Campsett told me, the aspect of the snowy 
mountains often becomes interfered with by a dry reddish haze apparently connected 
with solid particles suspended in the atmosphere—carried up by the ascending cur- 
rent from the plains of Bengal, as it shows itself positively interfered with by the 
aécumulation of moisture. 


' For recent statistical and botanical details especially about the important cultivation of tea, see Dr. lornes 


Watson's reports in bis Catalogue of the Indian Department of the Exhibition of 1862, p. 66. 
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Nocturnal radiation is considerably reduced by the steamy character of the 
atmosphere; but isolated minima of the air (without the thermometer being exposed 
to radiation against the open sky) frequently fall to the freezing point at heights of 
7,000 to 7,500 feet. 

On the rhododendrons a curious effect of curling of the leaves is the consequence 
of unusual cold; when we approach the upper limit of rhododendrons, in heights 
above 10,500 feet, such curled leaves become gradually more frequent, but it is also 
observed, probably in consequence of an accumulation of cold air along the ground, 
that often the larger trees with the foliage beginning at some height appear to 
be unaffected. 

In two localities on the Singhalila ridge, one at a height of 10,628 feet,’ I have 
seen “dead forests” of hundreds of trees of the species of Alies Webbiana, showing 
but ruins of the stem, destitute of bark, even of the greater part of their branches.’ 
They had evidently been killed by the frosts of an unusually cool season without 
becoming replaced till then. Occasionally we see such trees, though isolated groups 
only, in the Alps; but there our Pinus Cembra appears to have to stand a minimum 
of — 24° Fahr.,* whilst here some +- 10° to 5° Fahr. may have done the same. 

Many analogous observations might be added as being not unconnected with 
climate, though: digressing rather too far from the special objects of this volume. Of 
my views only two have been produced till now: the aspect of Gaurisénkar, 29,002 ft., 
and that of Kanchinjinga, 28,156 feet. In the first of the plates we see as to the sky 
the dark tint of the tropics, increased by the elevation, at midday in summer, but 
somewhat modified by a rainy haze, with cirrostratus appearing. The view of 
Kanchinjinga, from the Singhalila ridge, is taken at a moment peculiar to the 
Sikkim climate, at a morning aspect. The high towering peak already reflects the 


glaring light of the sun, whilst the valleys are filled with dense fogs rapidly rising, 


1 “Results,” Vol. IL, p. 390. 


* Later a view of it shall be given in my plates from the drawings, Or. N,, 237 and 23% Also my Bhutian 
companions considered such spots as having been killed hy frost. As the Tibetan name of “Dead forest,” I was 
told nagdul (spelt nags’brul) = “the forest fallen off.” 


* This was the minimum observed at Vent, in the valley of the Oetz; in ‘Tyrol (Phys. Geogr. of the Alps,” Vol. 1, 
p. 371). Cembra-trees were found above it near Rofen, at a height of TU80 feet (ibid., p. 482). 


GO* 
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the upper margin of which still gives a strong reddish tint to the lower parts of 
the snow. 

As to the larger Panoramas which are soon to follow, it may be remarked here 
that also in the rainy season, if the fogs completely dissolve, the transparency of the 
atmosphere may exceptionally become very perfect; and this remains the less unnoticed 
here on account of the grandness of the objects we see spread before us'—summits of 
above 28,000 feet and the bottom of valleys full of dense vegetation, with an eleva- 
tion of 1,500 to 2,000 feet only; the whole of the panoramic aspect being over- 
towered, as I saw it from Falit, by an interrupted snowy range occupying more than 


the half of the horizon. 


In Bhutdn the climate differs considerably, not being so moist, and by its 
variation, in consequence, being greater in the daily as well as in the annual range; 
the hills from the Garrows up to the hazes have intercepted and precipitated already 
the greater part of the atmospheric moisture carried over by the monsun from the 
tropical seas, before it reaches the Himalayan mountains. Also within Bhutan itself 
the moisture very rapidly decreases on approaching the Himalayan crest. Artificial 
watering of the mountain slopes by canalisation, such as we meet with very frequently 
in Tibet, begins here already at about half the breadth of the Indian slope of the 
Himialava., 

The tarai, participating in the climate detailed for Assim, is dangerous chiefly 
in the rainy season and soon after the rain; in the cool season 1855 to 1856 I encamped 
there repeatedly on my way up to Narigtin, and the decrease of malaria is considered 
to continue till the first rains set in. 

For descriptive accounts the works of Turner and Pemperron have been quoted 
already in the synopsis of Literature;? a view from the environs of Narigtn will be 
given later in the Atlas. 

PemBerton’s “Report on Bootan,” pp. 197-207, contains for some of the stations 
meteorological observations. Regular stations may be expected at a time not too 


distant from the successful termination of the present war. 


' See pp. 165 to 16%, 
2 In Kisnen Kayt Bosr’s “Account of Bhutan,” translated by Scott, Asiat. Res., Vol. XV., all I could find in 


reference to climate or vegetation, sre some isolated remarks about crops, p. 115, snow p. 141, rain p. 149. 


IN THE EASTERN HIMALAYA. ATT 


Nepdl differs essentially in topography and climate from the two mountainous 
regions hitherto described. Its tardi is broader and therefore more dangerous, though 
the quantity of rain has considerably decreased already; its hot season is felt 
more distinctly as such, but the remaining months are the more agreeable. 

Topographically the difference from Sikkim, even from most of the other parts 
of the Himalaya on either side of Nepal, is greater still; here we meet large lake 
basins, drained now, it is true, by the depth of the erosion of their outlets, but 
marked as lake-basins most distinctly by the banks of deposits as well as by the 
uniformity in level, over surfaces sometimes very large. Kathmandu, the capital, is 
situated in one of these lacustrine basins, drained into the Gindak; also in the river- 
system of the Kasi, immediately to the east, such level deposits of fresh water lakes 
are the predominant feature of its central part." 

The countries along the eastern Himalaya contain in the northern parts also 
some of the regions situated beyond those ridges which present the steepest ascent 
and the highest peaks, but which nevertheless are followed still by high grounds 
comparatively flat before the crest forming the watershed appears. The climate of 


2 


these provinces completely differs’? from that of the Himdlaya: it is of the Tibetan 


type, as detailed above.* 


' As the questions which recently have connected lakes, glaciers and snow-lines will give me occasion to 
describe some more of the traces of lakes, also in Tfbet, I only add here that the panoramic view of the Nepalese 
snowy range (Or., No. 360), which is soon to follow in the Atlas, contains in its central aspect also the lacustrine 
flats round Kathmandu, 


2 In Europe, too, we have similar cases, but they are seldom so striking. Gibraltar deserves perhaps best to be 
quoted, as its climate materially differs from that of Spain and is quite that of the African coast. 


4 See p. 466 of this volume. 
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Nariaty, in Hastern Bhutan. 


Latitude North. 
28° 53'-8 


1856. Though not including the whole of the month of January, the result obtained during my 
visit from Assém can be considered the mean of January, since also the corresponding observ- 
ations at Gohatti differ but inappreciably from the result obtained as the mean of three years. 


Longitude East Green. 


92° 6/.0P 


Scuvaaintwelt, “Beob.-Mecr.,” Vol. 14. 


The means I added in round numbers, for the other months are deduced from 
observations I had occasion to make in 1855 and to have continued in 1856 by a 
part of my establishment left behind; they were made in the surrounding hills, but 


their reduction to the height of Narigin was the more easy as generally the difference 


of height was but very small. 


The travels of Turner and Griffith do not contain sufficient data for deducing 


monthly means. 





Height. 
3,642 feet. 








1855-6. Mean of the months. 





| 
| January 46-6 
February 52 


March 60 
April 62 


May 
June 
July 


August 


68 


fad 
‘ 


74 
74 


September 
October 
November 
December 


71 
67 
58 
52 











Mean of the seasons and of the year. 





Dec. to Febr. | March to May. 





\ 50-2 | 63°3 
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Buurdy, Western provinces. Approximate means. 


They are calculated from Prmserron’s tables; the hours of observation being 
10" a.m. (and occasionally 9 or 9" 30") I deduced 3° Fahr. for reduction to the mean 


of the day. (Arranged by height.) 


Drvanciri, on the outer ranges of the Himdlaya, on the left bank of the Muru. 


Latitude North. Longitude East Green. Height. 
26° 51’ . 91° 30’ 2,150 feet. 


1839, January 4 to 23: 55° Fahr. 


Tasse@éna, fort in the Monas valley. 


Latitude North. Longitude East Green. Height. 
27° 20' 91° 38’ 3,182 feet. 


1839, February 1 to 5: 53%,° Fahr. 


Pundxua, fort on the junction of the Ma-ju and Pa-ju. 


Latitude North. Longitude East Green. Height. 
27° 35! 89° 34’ 3,739 feet. 


1839, April 2 to May 4: 66° Fabr. 


SAsi, near the junction of the Thénuri and Jhiri. 


Latitude North. Longitude East Green. Height. 
27° 8! 91° 29! 4,325 feet. 


1839, January 27 to 31: 47° Fahr. 


Lenettne Casrus, on the Kiri. 


Latitude North. Longitude East Green. Height. 
27° 39! 91° 12! 4,523 feet. 


1839, February 19 to 24: 51° Fahr. 


Tassdnest Castur, Killong valley. 


Latitude North. Longitude East Green. Height. 
27° 34’ 91° 33° 5,387 feet. 


1839, February 11 to 14: 43° Fahr. 
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Téneso Fort, on the right bank of the Malistim. 
Latitude North. Longitude Ea st Green. Height. 
27° 30! 90° 19° 6,527 feet. 
1839, March 6 to 18: 50° Fahr. 


PAnKABARI, in Sikkim. 


Latitude North. Longitude East Green. Height. 
26° 49’ 88° 14’ 1,790 feet. 
1855, April and August. 
This station, being the first halting-place above the Sikkim tarai, connects by its position the 
plains with the higher regions. 
The observations were made by my draftsman Abdul, when I came up in April; in August my 
assistant, Lt. Apams, had taken charge of the readings. 


ScubaGintweir. “Beob.-Mscr.,” Vol. 19. 











1855 





Month. Month. SR. | 4h piu. Mean. 




















August ..... 72-8 | 87-2 | 80-0 











Darsitine, in Sikkim. 
A. Observatory Hill: 
Latitude North. Longitude East Green. Height. 


27° 3'-0 88° 15'-38 7,168 feet. 


1850-3, 1855, and 1857-9. Wirnecomss. The instruments were put up very carefully, with the 
special assistance of Dr. CampBeLu, the superintendent. From 1855 the hours of observation 
were 6" and 9* a.m., 3" and 9*p.m.; the means of the preceding years can be considered as 
the mean of SR. and the maximum of the afternoon. As the daily variation of temperature is 
but very small for the whole year, the combination of these values showed itself sufficiently 
accurate when compared with the hourly observations I had occasion to make there in 1855. 

1857-9. WxrHEcomBe; Simpson; Connins. The mean for 1857 to 59 appeared first in the Parl. 
Sanitary Report, Vol. II., p. 141, the hours of observation are not detaited there; but Dr. W1THE- 
COMBE personally informed me in London, that they had remained the same with Dr. Srmpson, 
his successor.! 


' The values Dr. Grassuer gives, Parl. Rep., Vol. L, p. 834, are the mean of the temperature of the barometer, inside 
the house. (Also seen when compared to the table, Vol. Il, p. 141.) The values communicated by Sir Ranarp Mantin, 
ibid. Vol. 1, p. 503, to which the year is not added, may be considered as a part of Dr. Wirnecomse's observations. 
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B. To the means from Observatory Hill two other series! of observations are added from Dr. 
Hooxer’s Journals: Jillapahar and Cuarman’s Bangalow. Jillapahdr, 7,430 feet. The mean 
I calculated by the combination of the homonymous hours 8" a.m. and 8¢p.m., 9% a.m. and 
94 p.m.; the approximate mean of the year for Jillapahar could be estimated 1°-5 below that 
of the Observatory Hill, the monthly differences being from July to October 1°-6, 0°-6, 2°-1, 
1°-6 Fahr. 
Dr. Cuapmay’s Bangalow, about 7000 feet.2 No detail is known about hours of observ- 
ation and their combination. 
Daily variation. 


Hourly observations in Sikkim were first made for some months by Dr. Hooxer;’ 
his instruments were put up at Mr. Hopneson’s bangalow. The results as to temperature 
are contained in the following table. 


Hourly observations at Jillapahar, 7,430 feet. 














July. August. September. October. 

ies , y Sof ay | Number Number |». Number 

Temp: SRobeee Temp. ‘of observ- cae of observ- yt of observ- 

Air. | ations. ts ations. Alt ations. ms ations. 
6 to 61/, 54-4 11 
7 “ see cee 54-3 19 
8 “1 2+1 2 55+2 20 
9 a) “1 1 56-3 20 
10 5 +3 8 57+] 19 
11 “1 7 6 57-6 13 
Noon -0 -7 4 57-9 15 
1 pM. 1 +3 ‘7 58-0 13 
2 4 0 8 57°7 13 
3 °8 8 3 57-9 14 
4 ] 3-9 8 57-9 16 
5 7 3-2 3 56-6 13 
G6 3-7 3 “4 55-9 6 
7 2-7 -6 ‘7 55+4 7 
8 ‘0 1 +2 53-7 3 
9 “7 7 ‘S 55-1 q 
10 “5 73 “4 54-6 14 
1 2 “1 0 54-5 18 
Man 9-8 -0 ‘7 54-1 14 


























' The numerous isolated observations carefully made by Dr. Hooker in the environs of Darjiling and at very 
different heights in the interior of Sikkim, Himalayan Journ., pp. 424-40, are compared there with the contem- 
poraneous values at Calcutta, especially for defining the laws of the distribution of moisture; I shall have occasion 
later to quote them in reference to these results. 

* Hooxen, Himalayan Journ., Vol. IL, p. 419. Cuarman’s Bangalow is said there to be “a little higher than 
Mutuen’s” (6,956 fect) and very near it. 7 

* Himalayan Journal, Vol. IL, pp. 420-21. 
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Only during the last month do the observations include the time of the minimum 
of the day, thus representing the complete amplitude of the daily range; it appears, 
also, from the difference between the successive hours, to be less still along the 
slope on which this bangalow stands than in the exposed situation of the Observatory 
Mill. As to the variation within day-time, the haziness and the fogs increasing in the 
afternoon produce another deviation from ordinary daily variation: the mean maximum 
approaches noon or 12" 30" p.m.; whilst in India we saw it take place at 2" 30", 


even as late as nearly 4" p.m. in the hot season.' 


The minimum of the mornings I found followed at Darjiling, as I had observed 
it in the tropics along the coasts and in the open sea, by a second depression, not 
quite so regular; but the difference, when it showed itself, became greater, fre- 
quently amounting to 1° or 14° Fahr.; in most cases it can be seen coinciding with 


the clearing-up? of fog, when a certain quantity of heat becomes latent. 


The variation seems not to increase much in the lower parts of the valleys. At 
the very bottom of the valleys, where low, even natives avoid passing a night, in con- 
sequence of the dangerous accumulation of malarious moisture; the lowest 24 hours’ 


series, however, I have, is that from the coal and copper mines below Mahaldiram. 


1 See pp. 54 to 98 of this volume. 


2 This we find described as observed distinctly still in the cool season, in Hooker, Himalayan Journals, I, 
p. 411. 
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The values I obtained for the temperature of the air are: 


Manappirndm Copper Mines. 


Dak bangalo: Latitude North. Longitude East Green. Height of the bangalo: 
26° 53’ . 88° 17’. 1 6,574 feet. 


Height of the mine: 2,780 feet. 








1855, June 30th to July 2nd. 


























July 1st a dissolving of the fog began at 8" 15”, and at 8" 35" a second depres- 
sion not lower, however, than 74°9 was observed; it soon disappeared with the in- 
crease of the ascending breeze; in the afternoon from 1" 40" p.m. the descending 


northerly breeze set in, followed by a little rain at 3° 10" p.m. 


Mean and absolute extremes. The values of the first table are those obtained at 
the Observatory Hill' from April 1855 to May 1856, with two registering instruments 
T left there.’ 

Cuarman’s tables, in Hooxer’s Journals, p. 49, in 1837, show greater variations 


throughout; the absolute extremes he obtained are contained in the second table. 


‘Dr. Campnett took the trouble to send me every month the results obtained at the Observatory. 

? Ifow different from the lower parts of the Alps, where for Bern we can quote 97°:2! Fahr. as the absolute 
waximum, and — 22° Fahr. (54 below the freezing pointt) as the absolute minimum. ScuvagintweiT, “Phys. Geogr. 
of the Alps,” Vol. L, p. 371. 
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Darjiling Observatory Hill, 7,161 feet; mean and absolute Extremes. 1855-6. 


Darjiling, CHapman’s Bangalow, 





M 


ean Extremes. 


January 
February 
March 


August 
September 


October 
November 


December 











Absolute Extremes. 








Min. 


68% 


70 
70 
69"/e 


65 
57 
53 




















Months. 


January 


March 


29-0 
25-5 
37-0 


wag 3 al 38-0 
» 38-0 
| 51-5 














Max. 


56-0 
57-0 
66-5 


68-5 
69-0 
71-0 


Months. 


October. . 
November 
December 











Min. 


re 
ao fc 


oe 
wm 
ao . 





ab. 7,000 feet; absolute Extremes, 1837. 


Max. 





69-5 
70-0 
70:0 


68-0 
63-0 
56-0 


IN THE EASTERN HIMALAYA. 


Darsitine, Monthly Means. 


A. Observatory Hill. 7,168 feet. 







1852 1853 1855 1857-9 





1850 | 1851 











General ! 
mean. 


Months. 









Mean of the months. 














re 5 
| August....... 63-2 | 64-8 | 63-6 62+6 
September ..... 62-3 | 63-0 | 61-8 61-1 
October. ...... 61-8 54-3 56-0 57-0 
November ..... 54-5 58-0 52-8 
December ..... 45-9 42-7 44.2 
Mean........ 55+2 54-7 54-4 











General mean of the seasons and of the year. 














Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. 
43-5 | 54-5 | 62-4 | 57-0 | 54-4 











‘In taking the general mean the last column was introduced, with its value of three years, 
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B. Jiuuapaudn, Honeson’s Bangalow, 7,430 feet; Means, 1848. 


July: 61-3; Aug. 62-0; Sept. 59-0; Oct. 55-4, 
(Year: 52-9.) 


C. Cuapman’s Bangalow, ab. 7,000 feet; Means, 1837. 





January. ...... 40-0 MY vive bck ore 57-6 September ..... 59-9 

February. ..... 42.1 June ........ 61-2 October... .... 58-0 

March ....... 50-7 July... . 61-4 November ..... 50-0 

April... .....- 55-9 August ....... 61-7 December ..... 43-0 
Year: 53-5, 





Ténero Peak, in Sikkim. 


Latitude North. Longitude East Green. Height. 
27° 1'-8 88° 3’-98 10,080 feet. 


1855, May 10 to 15, hourly readings during my stay for the magnetic observations. 
ScuLacintwEit, “Beob.-Mscr.,” Vol. 19. 
They may be considered at the same time to differ but little from the true mean of May. 
This peak is the most southern prominent point of the Singhalila ridge. 


Approximate Mean of the May. 

















P.M, 
55-0 gh 47-1 
53-8 7 46-0 
53-6 8 46-1 
50-4 9 45-4 
50-9 10 45-0 
48-9 11 45-1 
Mean: 48-0. 
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Fiuvt, or Sincuariza Peak, in Sikkim. 


Latitude North. Longitude East Green. Height. 
27° 13'.7 87° 59-88 12,042 feet. 


1855, May 21 to 31, and June 1 to 11; hourly readings during my stay for the magnetic observ- 


ations. 
ScHLaGintweEit, “Beob.-Mscr.,” Vol. 19. 


Approximate Mean of May and June. 











Mean: 46-9. 
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Katumdnpv, the capital of Nepal. 


Latitude North. 


H B. Hopeson and A. Campseu. 


Longitude East Green. 


85° 12'.2 


Height. 
4,354 feet. 


The readings were not made at the same hours of 


the day throughout, but they included for every day one hour near sunrise and an afternoon 


observation between 3 and 4. 


Besides, Dr. CampsELL had repeatedly made 24 hours’ observ- 


ations which materially facilitated my deducing the true means. Some of these hourly observ- 
ations were periodically published in the India Review. For the communication of a complete 
copy of the original books of the observations of this period I am indebted to Mr. Hopason. 


1851-7. 


1857, when in Nepal, by Col. Ramsay. 


This series was registered by the Residency surgeons and kindly communicated to me in 
The observations in 1856 and 57 were made by Dr. 


Brown, who also most readily assisted me in obtaining more detailed corresponding observations 
during my own stay in Nepal. 


ScuiacintwEtr, “Beob.-Mser.,” Vol. 19. 








Months. 





Jan. 
Febr. 
March 
April 
May 
June 
July 


Aug. 
Sept. 


Oct. 
Noy. 
Dec. 


Mean 














1835 1836 1837 1839 
47-5 | 42-8 | 50-0 
43-0 | 45-0 | 53-4 
53-2 | 54-8 | 59-7 
62-3 | 60-6 | 60-7 | 64-2 
69-1 | 68-6 | 65-1 | 67-8 
69-4 | 72-2 | 74-4 | 71-3 
71-5 | 71-2 | 69-4 | 70-7 
71-5 | 74-8 | 72-9 | 74-9 
69-3 | 70-9 | 70-6 | 72-3 
61-2 | 60-8 |(64-7)| 66-0 
49-8 |(55-6)](55-6)) 59-5 
43-6 |(49-5) (54-8)|(49 5) 
60-7 | 60-9 | 63-5 





Isolated months (included in the means). 





1850 





46- 
(50- 
56. 
60. 


67- 
71- 


71. 
73-3 | 72- 


1851 


0) 


oo co @ 


on 


70-8 | 70-6 


65-3 | 63- 


54-8 | 52-2 


49-9 | 45. 
60- 





1852 


41-2 
49-1 
51-9 


57-1 
63-9 
68-7 
72-7 
74-8 
71-0 
65-3 
56-4 
49-3 


60-1 


1854 | 1855 | 1856 | General 
mean, 


1853 





40-0 |(45-4)| 44-4 | 47-8 
52-8 | 50-0 | 52-0 | 50-9 
58-2 | 57-1 | 56-6 | 60-7 


62-1 | 61-5 | 61- 
67-3 | 68-3 | 69- 
73-6 | 73-0 | 73- 


71-9 | 73-6 | 71-9 


9 
6 
0 
74-3 | 74-1 | 73-4 | 73-7 
9 
70-3 | 70-9 | 70-2 


63-3 | 65-6 | 64-2 | 7 
55-8 | 59-2 | 55-9 | 56- 
49-9 | 49-9 | 47-2 | 5 


—_ 
a1 oO 


So 
i 


61-5 | 62-4 | 61-7 | 63-3 


a 

















1857: Jan. 48°9; Febr. 53°6. 1838: Dec. 54:2. 


General mean of the seasons and of the year. 








Dec. to Vebr. 


March to May. 


| 


61-9 


June to Aug. 


Sept. to Nov. | at. ) 
| | 





' The 
detailed in 


numbers in Parl. San. Rep., Vol. I., p. 834, could not be introduced into these means, as they are not 


reference to periods or hours of observations. 


GROUP Il: KAMAON, 


GARHVAL, SIMLA, IN THE HIMALAYA. 


Lohughat; Havalbagh; Alméra; Nainital; Milum.—Déra; Landaur; Masstri; Jhosimath; Badrinath, Nitii—Sabathu; 
Dagshai; Kotghar; Kassauli; Simla. 


From Kimaon to Simla the predominant type of the climate, in the outer ranges, 
(from 2,000 to 7,000 feet) is the following: 

The cool season, down to 3,000 feet, is most bracing, even cold in the higher 
stations, where snow occasionally falls, although on the whole in but small quantity,’ 
since this period of the year is the dry season for the surrounding countries. 

In spring, the hot season of the plains, the temperature rises rapidly; but to no 
inconvenient degree even in the lower grounds. 

The chota parsat, or early rains, preceding the rainy season for a month or six 
weeks, are rare in the central regions, but in the ranges next to the plains we still 
observe them; nevertheless the tarai is nowhere dangerous to pass, either at this or 
at any other period of the year. 

In the interior, however, in the higher parts least distant from the crest, the distri- 
bution of the rain is quite a different one again; the principal precipitation takes place 

' The winter may be at times very severe and the quantity of snow great enough. In February 1836 snow 
lay some feet deep at Simla, and, where accumulated by the wind in protected ravines, local bas-névés, or snow-beda 
were found still as late as the end of May. Also in the South of Europe heavy falls of snow, irregularly as they 


are distributed, arc not quite unfrequent and may become very great. Recently only, Dec. 25 to 27, 1864, 50 Centi- 
meters of snow (LY, feet) covered the ficlds in the south of France round Cette, Narbonne, and Carcassone. 


IV. 62 


490 GROUP II: KAMAON, GARHVAL, s{MLA, 


in March, April and beginning of May, and this very rain it is which has not 
less a share in the rapid dissolving of the snow from the flanks of high valleys than 
the gradual increase of the temperature. 

The rainy season for the outer ranges is about the same as for the plains; it be- 
gins rather earlier than in Hindostaén, and the rain increases here, as detailed for the 
Groups preceding, by the moisture being carried up along the flanks of the mountains; 
but the amount of increase is no longer so great, partly in consequence of the distance 
from the sea being considerable on both sides, partly by the interception of moisture 
in the mountains of Bahar and Bandelkhand. 

In Déra and in Masstiri the rain continues often for a long time—not extremely 
heavy, but without any interruption at all. I found noted that at Masstiri 81 days 
of such rain had been observed. 

In Kanaur, and in all the provinces in the interior, June, July and August are 
by far the warmest months, little interrupted by rains, except in the form of storms 
followed occasionally by a few cool rainy days. 

In autumn the rains are over, also for the outer stations; even the greatest part 
of August is already quite sunny, though still very moist. A dry refreshing period 
rapidly follows; occasionally, as in 1855, even October may have days unusually 
warm, with a kind of hot wind. 

Local modifications are frequent, as anywhere in a mountain system where deep 
valleys and great heights are so near each other; the exposed situation of the slopes, 
and the accumulation of cold air in deep valleys where circulation is limited by 
curvatures, are the principal causes; forests are here beautiful still, but neither so 
extensive nor so dense as I had found them in the eastern parts. 

As an instance of the exceptional differences we had occasion to observe, I may 
quote that at Jhésimath, at 4,724 feet, Roser obtained, end of July, a daily mean 
of 69°°8' Fahr. whilst nearly 6 weeks earlier the mean temperature of Milum, at 
11,262 feet, had been 63°-5’. 

The daily range, also in these more western parts, is very frequently modified 
by rains and fogs, in a way quite analogous to that I had occasion to observe in 
Sikkim. In Alméra 10" p.m, in many a day, is found warmer than 4" p.m., and very 
frequent too it is, that late in the evening it is cooler than early in the morning: 


then heavy fogs are formed during the night. 
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In the View of Rdmpur, Plate 3 of the Atlas, the terrace where my people 
are seen resting is the border where the natural slopes of the mountain trace the 
walls of the steeper channel eroded by the water, and this can easily be followed 
higher up too, when examining the forms presented by the mountains. The sky in 
this view shows the bright aspect of a break, soon to be succeeded again by rains. 
The snowy ridges are here only peaks of a moderate height—moderate for these regions, 
as they do not exceed 19,000 to 20,000 feet. Of the snowy ranges some panoramas, which 
will also be represented in the Atlas, show us views much more grand; though, as to 
the charms of the mightiest forms of the peaks, combined with the most brilliant 
colours of the dales, what I had seen in the eastern Provinces remained unsurpassed, 
yea unattained. . 

But a characteristic distinction of these regions of the Himalaya is best seen 
in the general elevation, the lines as well as the shades being more uniform, and, 
in consequence, increasing the force of the impression. Such was the predom- 
inant effect they made upon me; nevertheless, it is with hesitation I venture a 
definition which I feel myself to be insufficient, when recalling to my mind the 
peculiar beauty of these regions; any attempt at verbal description must appear 
imperfect when combined with personal recollection. In these western provinces, in 
addition, climate allows one to study for weeks the charms which, in the foggy 
east, must be compared and seized in moments. 

The Absolute Extremes had to be combined from readings of the ordinary ther- 
mometer. The hottest hour was sometimes noon, sometimes 2" 40", or even as late as 
4" p.m., varying with the weather and the station. As for the year 1854, contempora- 
neous materials were at hand for most of the stations. I preferred combining these 
values to selecting the extremes from all the years in my books. ‘The differences 
naturally would have become a little greater, the different years varying somewhat 
more in the mountains than in the plains, but the effect of the locality would have 
become less apparent than if I had combined only what belonged to the same period; 
and just this is one of the advantages obtained by comparing extremes, that we get our 
attention directed to local conditions better than by comparing the means only. 

The stations before us show that the extremes diminish with height; they increase 
in the western stations, as we see in advancing from Landdéur to Simla; we shall 
find it corroborated by Marri. The absolute maximum of heat is greatest through- 
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out in June, as in the plains—not July or August, as is the case in higher 
latitudes. 

The sinking of the absolute minimum all along this part of the Himalaya in February 
1854, coincided with a heavy fall of snow in the middle of this month;' when other 
years were examined, it was not met with again regularly, but it recurs frequently 
enough. In heights greater still, it appeared not improbable, from what I could gather 
from Tibet, that, as in the higher parts of the Alps,? February may occasionally be 
colder than January, also in the mean. 

Where, nearest the Tibetan crest, the rains are reduced to exceptional thunder- 
storms or hibernal snowfalls, the climate becomes extreme; and although we have 
for a winter above 10,000 feet only the verbal descriptions of the inhabitants, 
the means at least for the summer months (in the following tables) sufficiently 


corroborate it 


Absolute Extremes, 1854. 


























































Almoéra, Déra, Landaur, Simla, 
5,546 feet. 2,240 feet. 7,511 feet. 7,057 feet. 
Months. Ft 
Min. Max. Min. Max. 
January. ..... 
February... ... 36 61 46 67 57 
March ....... 42 70 54 82 66 
April. ....... 54 82 57 92 73 
May? ot vice at, 51 89 61 99 89 
June... ..... 58 89 74 101 94 
July ......., 66 , 88 71 90 71 
August....... 67 76 71 87 71 
September..... 56 84 68 86 7] 
October. ...... 57 77 57 80 72 
November ..... 48 72 46 71 64 
December ..... 43 61 44 63 58 
— ss) 























' Tt was the same at Darjiling, February 1837. 
2 «Phys. Geogr. of the Alps,” Vol. I., p. 347. 
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LonucHat, or Rixafsar, in Kamaon. 


Latitude North. Longitude East Green. Height. 
29° 24’ 80° 4’ 5,649 feet. 


1831, Jan. to March; 1830, April to Dec. 

1835, Jan. to March; 1834, April to Dec. Luypsay, in CueLLanp, “Geology of Kumaon,” p. 197. 
The situation is open to the west, but enclosed on the other sides by mountains rising above 
it from 1,000 to 1,500 feet high. 














1831-30. 1835-34. 1831-30. 1835-34. 


General 
mean. 


General 
mean. 


Months. Months. 







Mean of the months. Mean of the months. 

















January July 69-3 73: 71-1 
February 43-6 48-0 45-8 August 69-1 72-3 70-7 
March 52-3 52-3 52-3 September 67-3 70. 68-7 
April 59-3 62-6 60-9 October 63-2 62-9 63.1 
May 66-6 65-5 66-0 November 52-3 51-6 51-9 
June 68.4 73°7 71-0 December 47°3 45-5 46.4 














Mean of the year 1831-30: 58-7 1835-34: 60-1 














General mean of the seasons and of the year. 


Dee. to Febr. March to May. June to Aug. Sept. to Nov. 
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Havausaou, in Kamaon. 


Latitude North. Longitude East Green. Height. 
28° 38! 79° 37' 4,114 feet. 


The following means were communicated by the Commissioner, Mr. Barren, but I have no 
details in reference to the time of observation. Almora, only 5 miles distant, shows itself to be less 


warm in summer, whilst in winter an accumulation of cold air appears to cause here a depression, 
in consequence of this station being lower. 


Mean of the months. 








January September 

February October 69 
March November 60 
April December 52 

















General mean of the seasons and of the year. 


Dec. to Febr. March to May. 








June to Aug. | Sept. to Nov. 
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ALMORA, in Kamdon. 


Latitude North. Longitude East Green. Height. 
29° 35'.2 79° 37'-98 5,546 feet. 


1852-4. Morris. SR.; 9450™; N.; 2840"; SS. The place is situated on the edge of a long ridge; 
the tea plantations in its environs are lower, and lie on the slopes. 


Scuiacintwelt, “Met. Mecr.,” Vol. 34. 









































1852 1853 1854 
General 
Months. Mean Mean Mean mean. 
sone SR. 4" pm. | of the SR. 4" pm. | of the SR. 4" pom. | of the 
month, month. month. 

| January 43-0 | 55-1 | 49-0 | 40-1 | 47-6 | 43-8 | 47-1 | 53-9 50-5 | 47-5 

| February 50-9 64-2 57-5 50-2 66-7 58-5 45-9 51-1 48-5 54-8 

| March 50-3 | 61-0 | 55-6 | 56-5 | 71-9 | 64-2 | 51-9 | 59-1 55-5 58-4 

» April 58-0 | 71-9 | 64-9 | 60-3 | 74-1 | 67-2 |} 61-5 | 66-2 | 63-8 | 65-3 

May 63-5 76-3 69-9 65-9 78-4 72-2 64-3 79-1 71-7 71-3 

| June 70-1 80-7 75-4 72-6 82-1 77-3 69-0 76-6 72-8 75-2 
irae: 69-5 | 75-9 | 72-7 | 70-9 | 77-3 | 74-1 | 69-2 | 76-1 | 72-6 | 73-2 | 

| August 68-5 | 77-1 72-1 | 70-2 | 77-5 | 73-8 | 70-5 | 72-3 | 71-4 | 72-6 

| September | 68.3 77-9 |} 73-1 | 68-1 | 78-5 | 73-3 | 68-9 | 72-9 70-9 | 72-4 
| October | 58-5 | 75-7 | 67-1 | 61-0 | 70-6 | 65-8 | 62-4 | 69-9 | 66-2 | 66-4 | 
| November | 53-0 | 67-4 | 60-2 | 55-5 | 67-1 | 61-3 | 53-2 | 62-3 | 57-8 | 59-8 | 
| December | 48-0 | 58-5 | 53-2 | 48-8 | 62-4 | 55-6 | 46-4 | 55-2 | 50-8 | 53-2 || 
| 

| Year for 1852: 64-3 for 1853: 65-6 for 1854: 62-7 }| 64-2 

Isolated months (mean) 1855: Jan. 46-8. 
General mean of the seasons and of the year. 

2 eee oe a ) 
March to May. June to Aug. Sept. to Nov. | Year, | 





1 
| Dec. to Febr. 
| 


51-8 | 65-0 | 13°7 | 66-2 | 64-2 
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Narnrrdt, jn Kamaon. 
Latitude North. Longitude East Green. Height. 
29° 23'.6 79° 30’. 9 6,634 feet. 

A. 1851-4. Means based upon the observations of Dr. Payne; hours of observation till 1853: SR, 
and 25 40p.m.; then 10"; 45; 10", later also SR. and extremes. The height given above is that 
of the Doctor’s bangalow, where the instruments were put up; the height of the lake is 
6,520 feet; but, though it is lower, the temperature is in general a little cooler there, from the 
evaporation of the water, as well as from the direction of descending currents of air during the 
night. Scuuacinrwerr, “Met. Mscr.,” Vol. 34. 

Monthly means for nine years, 1846-54, are contained in the Parl. San. Rep.. Vol. I, p. 834. 
But the combination of the data seems not to have excluded the hours disturbing the mean, 
the values being 2° to 3° too warm. (The Nainital Sanitary station originated in 1842.) 








1851 10 1854. Monthly means. 





January 42-5 April 59-3 July 65-3 October 58-1 
February | 46-4 May 64-1 August 66-0 November 55-0 
March 55-5 June 69-6 September 63.2 December 48.4 









Dec. to Febr. March to May. 








B. 1846-53. The Parl. San. Rep., Vol. II, p. 196, contain the annwal means for SR. and 2" p.M. 
for these eight years as follows; the mean I deduced from these perfectly agrees with the data 
for the last years communicated to me by Dr. Payne in detail. 





= if 
1 1846 to 1853. Mean of the years. 
| Years. | SR. | Qh p.m. | Mean, | Years. | SR. | Qh pm. | Mean. 























1846 | 504, 65 57-7 | 1850 57-6 
1847 50", 63%, 56-7 || 1851 59-5 | 
isag || 51, 65'/, 58-4 | 1852 87-5 
1349 | 54, 66 60-1 | 1853 582 
| 
General mean 1846 to 1853: 58-2 
| 
Mitum, in Kamion. 
Latitude North. Longitude East Green. Height. 
30? 34'-6 79° 54’-8P 11,265 feet. 
1855. ApoLpHe and Ropert. The observations were continued from June 3 to July 5; the follow: 
ing numbers are the means for this period. ScuLacintweit, “Beob.-Mser.,” Vol. 19 
1855. SR. AY pot. Mean. 


June 56-6 70-4 63-5 
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Déra, in Gahrval. 


Latitude North. Longitude East Green. Height. 
30° 18'-9 78° 1-08 2,240 fect. 


1851, June. Journ. As. Soc. 
1850, 1852-4. AnpERsoy, Bannister. 1851-3: 9" 50’; N.; 2" 40°; 4. 1854 and 5: SIR.; 10"; 4"; 105. 
Scuiacintweit, “Met. Mscr.,” Vol. 36. 
The station is situated in a depression at the foot of the Himalaya, and is separated from the 
plains by the Sevalik range. 









1850 1851 





Months. 






Mean 


SR. | 4" p.ns.| of the 
month. 


Mean Mean 


SR. | 4" pa of the] SR. [4 piu.| of the 
month. month. 





SR. | 4" pa] of the 






General mean. 








Jan. 
Febr. | ..-- 
March |.---- 
April 
May 
June 





July 
Aug. 
Sept. 
Oct. 


Nov. 
Dec. 











60. 











for 1852: for 1853: 

















Isolated months (means). 1855: Jan. 49:0. 1856: June 86° 1. 


General mean of the seasons and of the year (1856 to 1859). 





| Dec. to Iebr. March to May. 





June to Aug. | Sept. to Nov. | Year. 
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Lanpdur, in Garhval. 


Latitude North. Longitude East Green. Height. 
30° 27! 78° 8! 7,511 feet. 


1852-5. Stewart, Jounston, Leary. SR.; 2" 40™; SS.; and, later SR.; 4" p.m; 28 40™, was corrected 
to 4" from comparison with Masstri curves. 1851 was left out, the hours of observation being 
very irregular. 


ScaLagintweit, “Met. Mscr.,” Vol. 36. 


















































General 
Months. Mean mean. 
SR. 4" p.m, | of the SR. 
month. 
January 37-9 40-2 39 31-7 33-1 37-8 
February | 47-2 | 49-6 | 48-4 | 43-7 | 46-8 43.2 
March 44-5 47-4 46 49-5 53-8 48-6 
April 53-8 59-3 56-5 53-7 58-7 56-5 
May 60-1 63-8 62 59-2 66-4 63- 
June 62-3 67-7 65 67-3 71-5 67-5 
July 61-5 67-5 64-5 63-2 65-8 64:5 
August 61-5 64-5 63 62-5 65-8 66: 63°9 
September | 62-2 | 66-0 | 64-1 | G1-1 64-0 63. 62. 
| October 55-0 58:5 56-7 52:5 57-2 53-1 54-6 
} November || 47-3 49-0 48-1 47-0 57-3 50: 49-3 
|| December | 38-0 | 41-7 | 39-9 | 43-2 | 46-2 41. 41- 
| Year for 1852: 54-4 for 1853: 54.9 for 1854: 55- 54-5 
i 








t= 








Isolated month (mean). 1855: Jan. 36°4. 


General mean of the seasons and of the year. 














Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
| 


a 
SA 
> 
or 
ree 
a 


| 
: 410-9 56-0 65-3 
i 
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As a welcome verification of the Landéur readings Sir A. Waucn sent us the 
means of April and May from Bandg Hill, 7,549 feet,only 8 miles distant, and nearly 
on a level with Landdur; “Beobachtungs-Mscr.”, Vol. 19. The observations had been 
made for the determination of refraction, and include hourly variations from 6° a.m. 
to 6"p.m., also numerous observations during the night. The means resulting from 
1, (SR. and Max.) are: Bandg Hill, 1853, April 54:3; May 62:1. 

For comparison I add the values given for 1850 to 59 in the Puliamentary Reports, Vol. IJ, 


p. 134. I did not include them in the mean since the hours of observation and the mode of their 
combination is not detailed there; it is on an average 3° to 4° warmer, from March to July even 8° Fahr. 





1854 to 1858. Mean of the months. 







January 44-25 April 65-41 July 70-08 
February | 43-33 May 70-61 August 67-68 November 49-13 
March 56-76 June 73-18 September | 65-95 December 44-31 


i 
| 
October 56-88 
\ 








Massvtnat, in Garhval. 
Latitude North. Longitude East Green. Height. 
30° 27'-6 78° 3.08 6,715 feet. 

1855-6. Two series of observations could be combined for this station: one was made at the esta- 
blishment of Sir ANDREW WaucuH in Mary Villa (to this place the geographical coordinates 
given above are referred); the other series was kindly made by Mr. Mackinnon. The hours of 
observation included SR.; 9"; and 4", with additional variable hours. 

ScniagintweEIt, “Beob.-Mecr.,” Vol. 19. 
The numbers contained in the following table are the means deduced from both series. 
















1855 1856 1855 1856 
Gencral General 
Months. Mean. Months. mean. 
Mean of the months. Mean of the months. 
January..... 45-2 | (45-2) | July....... 
February .... /} -+--- 48-2 | (48-2) | August ..... 
March...... 50-1 57-0 53+5 September 
April ...... 63-1 | 67-2 | 65-1 October... . . | 60 62-0 
May... 2... 67-3 | 69-2 G8. 2 November... .)) ---- (53) 
June... . 2... 63-3 | 64-2 64-7 December... . (46) | 
Year..... 58-5 | 




















' 
Siva chk elo — : i f \ 





General mean of the seasons and of the year. 






| Dee. to Febr. March to May. 





June to Aug. | Sept. to Nov. | Year. 
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In order to show how gradually the change of temperature varies day by day 
within the yearly period, I give in the following table the observations made at 9" a.m. 
(as being the hour least differing from the mean of the day) from January to October 


at Mary Villa; November and ‘December I add from Mr. Macxtynon. 


Variation of temperature within the yearly period. Massiri, 1856, 9" a.m. 












March. | April. | May. | June. 


















































| 

i : een ; ‘ 3.3 

Fy oa 64-2/64-2} ---- | 60-3 | 46% | 42% 

4 22 70-4|66-0| 59-7 | 62-8 sees 

jp 23 65-5|+---| 59-6 | G41 | 474/, | 50 

| 24 72-0|++++| 64-9 | 64-0 | 45% | 51 

| 25 71-3 |66-4] 65-5 | ---+ | 50 48 

| 26 »»- 163-9| 65-7 | --.- | BL 47 

| 27 160s (63-2] --++ | G41] 56 | 45% 
28 66-8 |66-2] .--- | 65-1 | 52%, | 49 

| 29 68-6 |65-7| 67-3 | 66-0 

| 30 66-1|-+-- | 62-8 | 70-3 | «++ | 48 

i) 31 65-2 eee | 70-1 . | 41 

66:9 /65-3| 64-9 | 65-1 | 52-5 | 45-1 











Mean of the seasons and of the year. 





June to Aug. Sept. to Nov. | Year. 


I Dec. to Febr. | March to May. 
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For three other places of Gairhvél I can give the means deduced from observ- 
ations made in connection with my brothers’ journeys in 1855, as during the time 
they passed in Gnari-khérsum, observations had been continued by part of their 


establishment. Scnvacintweit, “Beob.-Mscr.,” Vol. 19. 


JHO6sIMATH, in Garhval. 


Latitude North. Longitude East Green. Height. 
30° 34! 79° 29' 4,724 feet. 


1855. The observations were made by Rosen near the temple of Vishnupredg, July 26, 27, 28, and 29. 
Clouds and rain throughout. 


SR. 4" p.m. Mean. 
July 26-29 64-5 75-2 69-8 


BAprinatu, in Garhval. 


Latitude North. Longitude East Green. Height. 
30° 46’ 79° 20! 10,124 feet. 


1855. August 1 to 31. In the beginning rainy, then cloudy. 


SR. 4" p.m. Mean. 
1855 August 50-1 66-0 58-0 


Nitr, in Garhval. 


Latitude North. Longitude East Green. Height. 
30° $8’ 79° 3d! 11,464 feet. 


1855 July. Notwithstanding its great elevation, this village is situated in a broad and well-protected 
depression; a local configuration which remarkably raises the temperature in summer. 


st. 4" pM. Mean. 
July 60-4 70-5 65-4. 
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e 
Sasdruou, in Simla. 
Latitude North. Longitude East Green. Height. 
30° 58’-5 76° 58'-58 4,205 feet. 


1850. Mac Faruang. SR.; Max.; 8S. The time was not kept very accurately. 
1852. Brapr. SR.; 25 p.m; SS. 
In order to obtain the mean for 45 p.m. from thes, data I had to apply a correction; I calculated 
it from the Simla observations. 


For 1850 I deduced 4° p.m. from 


Max TSS. for 1852 from 2 p.a.—0-5° Far. 


Scuiacintweit, “Met. Mscr.,” Vol. 37. 


1850. 








Mean Mean 
of the Months. SR. 4" pom. of the 
month. 


Months. 










67-5 73-0 70-2 
61-5 66-8 64-1 


October 
November 


August 
September | 73-2 





1852. 








June 








78-3 84-2 81.2 July | 76-1 79-2 77-6 
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DiesuA1, in Simla. 


Latitude North. Longitude East Green. Height. 


30° 53’-1 77° 2'.28 6,025 feet. 
@ 
1852, 3, 4. Cowrn (?—signature indistinct, H. M. 98th. Regt.). Repway; Grant. S5R.; 10; 4; SS. 


Scuracintweit, “Met. Mser.,” Vol 37. 














=] 
1853 1554 
General 
Mean of Mean of Mean mean. 
ones sR, | 4% pa. | the SR. | 4% po. | the | SR. [4% par. | of the 
month. month. month. 
January ees a6 ee eee 38-1 40-0 39 ina palace ened 39 
February ee Sab aed ate cates 49.2 58.2 53-6 aoa serseel| ba eae Weel are 53-6 
March aces Bian duiitser 55-4 60-6 58 ies a ecarte hilo 58 
April 55-4 65-0 60-2 58-7 68-7 63-7 161-4] 71-4 | 64-4] 63-4 
May 62-5 73-9 68-2 64-5 74-9 68-7 [68-9] 71-2 | 70 69 
June 70-1 78-6 74-3 70:7 75-0 72-8 [73-1] 78-5 | 75-8 | 74-3 
July 65-1 73-2 69-2 67-8 70-0 68-9 [65-1] 70-G | 67-9 | 68-6 
August 64-8 70-4 67-6 68-1 68-7 68-4 [65-0] 69-6 | 67-3 | 67-8 
September | 64-5 69-1 66-8 64-1 67-6 65-9 |66-9} 67-2 | 67 66-6 
October 57-7 69-5 63-6 sececss| (ocbatat||| ite WP 5B956 
November 49-6 61-6 55-6 54:9] 59-8 | 57-4 | 56-5 
December 42-4 51-0 46-7 aaa eras siaigat ee eat Slarere auras 46-7 
Year ith yess .-+» | 60-6 














General mean of the seasons and of the year. 


















Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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Latitude North. 


31° 19! 


KoraHar, in Simla. 


Longitude East Green. 
77° 28! 


GROUP Il: KAMAON, GARHVAL, SIMLA, 


Height. 


6,412 feet. 


1819-21. Details unknown; Parl. San. Rep. vol. L, p. 834; not included in the mean. 


1855-6. Gupru Maun, Deputy postmaster. 


from the Simla observations. 


Scutagintweit, “Met. Mscr.,” Vol. 37. 


SR.; 8; 12; 4. 
The hours were not quite regularly kept; but the correction to be applied could be calculated 








Months. 


January 
February 
March 


April 
May 
June 


July 
August 
September 


October 
November 
December 


Year 











1819-21. 


Mean of 
the 
month. 


40 
45 


SR. 


cw © oO nM Ow 


oO Ow 


1855 


4 pom. 


Mean of 
the 
month. 





35: 
41- 
51- 


56: 
63. 
63- 


64- 
61. 


53- 


1856 


4" p.m. 


Mean of 
the 
month. 


42.4 
49-9 
58-6 


63-9 
69-3 
69-2 


69-1 
67-4 
66 


60-5 


General 
mean, 





42-4 
49-9 
54-1 


60- 
69: 
71. 


oe oH 


68. 
68- 
66- 


em OO 


~I 


a 
a > 








Dec. to Febr. 
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KAssAuul, in Simla. 


Latitude North. Longitude East Green. Height. 
30° 54’ 77° 3° 6,650 feet. 


1852-3. McNas; Gani. SR.; 9" 50"; N.; 2h; 4h; SS, 
1856-7. Assistant Commissioner Taynor. 7; 15; 7%. 





For the latter period ¢ + : had to be taken to deduce the mean. 


Scuiagintweit, “Met, Mscr.,” Vol. 37. 




























































= 
1852 1 
General 
Months. Mean Mean Mean mean. 
SR. | 4" p.m. | of the | SR. | 4% pa | of the | Team | 1! rm. | of the 
month. month. month. 
January iota ts apa Pebunse 34-8] 37:8 36-3 a zomg wees siceTigs 39-6 4 
March mia) Saas -+++ 747-9] 61-7 | 54-8 eae wes bast 54-8 
April caeel| Bod. .... 950-2] 58-1 54-1 ey AH Seas 54-2 
May 66-9] 71-1 69-0 [55-8] 63-3 59-5 tae see tee 64-2 
June 65-8) 74-9 70-3 [65-2] 69-5 67-3 67-7 72-7 70-2 69-3 
July 69-1] 71-7 70-4 [60-9] 65-8 63-3 66-6 69-5 68-0 67-2 
August 67-1] 69-2 68-2 |64-1| 64-7 64°4 63-6 66-5 65-0 65-9 
September |68-7; 70-9 69-8 [62-9] 69-2 66-0 62-0 64-9 63-5 66-1 
October 62-3] 66-8 64-5 [56-3] 60-2 58-2 57+7 63-7 60-7 61-1 
November 50-9} 53-0 52-9 51-8 57-5 54-6 53-8 
December [41.3] 44-3 |] 42:8 46-5 | 50-5 | 48-5 | 45-6 
Year | tens tees tees 56-8 
Vises SN dl 
Isolated month (mean), 1857: Jan, 42:7. 
General mean of the seasons and of the year. 
| Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year 
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1856. 


series was reduced to 4° p.m. from the curves of daily variation deduced from the Government-school series. 








Latitude North. 


31° 6-2 


Soria, in Simla. 


Longitude East Green. 
17° 9-48 
1850-4. Macannon; Marrin; at the Staff Dispensary. SR.; Noon; later also 4%. 


RapHaxkisHEN, at the Government-school: 6; 10; 2; 4; 10; 
.of the instruments we had put up ourselves; his observations were registered with great care and accuracy.—Noon in the first 


Height. 
7,057 feet. 


The schoolmaster had been charged to continue the reading 


Scuiacintwelt, “Met. Mscr.,” Vol. 37 and “Beob. Mscr.,” Vol. 19. 

































































= 
1850 1851 1852 1853, 1854 1856 s | 
Months. _ f - f 
Mean Mean Mean Mean Mean ; Mean 
SR. |4" pat] of the | SR. 4" pat] of the | SR. [4 p.m] of the | SR. 4p.) of the | SR. |4" p.m] of the | SR. [4" p.m] of the | & 
month. month. - | month. month. month. month. | 
| 
Jan. 35-4144-0; 39-7 [40-0/49-8] 44-9 J---- | ---+ | ---- [43-0]57-6] 50-3 45-0 
Febr. 39-1, 47-1] 43-1 ]45-1/59-1] 52-1 [44-3] 58-9] 51-6 |46-0] 62-0, 54-0 50-2: 
March 48-9|57-9] 53-4 [43-6/52-2| 47-9 [48-7] 64-0] 56-3 [47-0] 58-0} 52-5 52-5 
April ||50-0| 62-0] 56-0 54-0] 65-8| 59-9 ]53-1] 63-6) 58-3 |58-3] 64-0] 61-2 J----]---- |] ---- 58-9: 
May 61-7] 67-4) 64-5 54-6!168-9| 61-8 |60-2|73-4] 66-S [58-4] 76-3] 67-3 |65-S| 72-2) 69-0 J65-9. 
June |63-7|70-7| 67-2 62-4}77-7| 70 67-8 | 77-8} 72-8 ]63-1) 79-1] 71-1 [60-8] 73-3] 69-5 [70-1 
July 64-0) 69-4) 66-7 63-2|67-9| 65-6 |63-8| 68-4} 66-1 162-5] 68-8| 65-6 [62-6] 69-5] 66-0 66-0, 
Aug. |/61-9|67-1] 64-5 61-9|64-9] 63-4 ]62-3|69-7| 66-0 }60-4|67-4] 63-9 |60-5/65-5| 63-0 [64-2 
Sept. | 59-9) 69-4) 64-7 61-4]67-4] 64-4 ]61-0| 70-5] 65-7 157-4|68-3| 62-8 [57-1] 65-3] 61-2 [63-8 
Oct. 53-8|/65-3] 59-5 [53-8/167-6| 60-7 ]----|---+ | «+++ [54-4/66-3] 60-4 152-1]66-5| 59-5 149-7) 63-3) 56-5 59-3 
Nov. ||48-0|60-6] 54-3 }---- {+--+ | +--+ 146-5] 58-4] 52-4 148-7 | 62-8] 55-7 [46-7] 58-5] 52-6 [42-9]56-9/ 44-9 [52-0 
Dec. |/42-6|53-9) 48-2 41-5|52-2] 46-8 J----]---- | +--+. $38-0]49-4] 43-7 [39-2]49-7| 44-4 [45-8 
Year for 1854: 58-7 57-8 
ba} 
General mean of the seasons and of the year. 

a “| 

Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. | 

66-8 | 58-4 | 57-8 


47-0 | 


1 | 
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LAHOL, KASHMIR, MARRI, IN THE HIMALAYA. 


Sultanpur.—Kangra; Dalhousie.—Kardong.—Srinager.—Marri. 


As we proceed to the north-west the Himalayan climate shows alterations not 
unlike the difference between Hindostén and the Panjab; the variation of the tem- 
perature within the early period becomes greater, and on an average the rains decrease 
in intensity and duration, though for the very outer ranges they remain still heavy 
enough. 

As the country the most characteristic for the central region, and at the same 
time the most pleasant to begin with, I name Kashmir.' In reference to climate it 
can be considered one of the spots of the globe certainly most convenient to any 
type of human races, being mild and not too hot. 

The charms of the spring of Kashmir have become widely spread already by 
Indian poetry; summer, even up to the middle of June, is still fresh all night, the 
mornings being as low as 60° to 63° Fahr., the mean of the day is 70° to 75° Fahr.; 
only about 6 weeks of July and August, a period sufficient for the maturation of 
delicious fruit and most precious crops, have an average temperature equal to that of 


the southern parts of France. Thunder-storms in summer are not unfrequent, 


' Concerning its advantages as a Sanitarium sce p. 471. 
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though their force is broken by the surrounding chains and peaks; they are of longer 
duration than those in Europe, but weak when compared with what are seen in the 
tropical regions; and the rains, with interruptions of five to six days, are equally 
refreshing and beneficial to the crops. 

The sun is powerful here, as was to be expected in latitudes from 33° to 35°; 
and in the days of interruption of the summer-rains and thunder-storms it is felt the 
more. Houses, tents not the least, rocks, as well as the surface of the ground, then 
get thoroughly warmed through, and from the middle of the day even trees allow 
one to feel it, their shade being frequently little protection. 

Then the temperature of the free air, determined by a thermometer’ in peripheric 
motion, swung under a double clad umbrella, was generally found to be 2° to 3° Fahr. 
cooler than a thermometer put up in the shade of the tree, where it was heated by 
the very temperature of the tree exposed to the full power of the sun. In the morning 
till about 10 o'clock the same localities under trees are still cooler, the temperature being 
still under the influence of the night and early morning hours. In the tropics, under those 
Indian fig-trees, covering quite a little territory with ramifications supported by their ver- 
tical branches, I had found analogous differences greater still. In Europe the action of 
the sun is neither powerful nor, generally, uninterrupted enough to produce such variations 
so regularly; but in the hot July of this summer, 1865, I had occasion to observe it 
also under large pear and nut trees round the Jitgersburg, in Franconia, more frequently 
by their being “too cool” in the morning than their being overheated in the afternoon. 

The very hottest month excepted, nevertheless, a European may pass in Kashmir 
a whole day en route, the air itself being refreshing enough as long as not perfectly 
calm, and under a good marrow hat (sola-tdépi) the head is sufficiently secured. 

In the beginning of July a sudden rise of the rivers occasionally limits the ex- 
cursions; it coincides with the final and rapid disappearing of snow from the neigh- 
bouring heights on the north. 

In autumn, and throughout the winter too, heights likes those of the environs of 


have a climate quite 





Srindéger—a beautiful level ground surrounded by moderate ridges 
suitable to Europeans. The accumulation of cold air is remarkably reduced? in the greater 


part of Kashmir by the valleys being mostly wide and open. Also large lake-basins 


‘ Compare p. 32 for details. 
2 Ieavy snow-falls, but not of long duration occasionally take place in January and February. 
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are frequent; but only few of them have any water in them, and this is very shallow: 
such are the Viler and Chunar lakes. The lakes now dry have been emptied by that 
gradual draining effect of erosion which I had occasion to mention in describing the 
environs of Kathmandu. 

Such open valleys, being more exposed to the action of the sun than the 
bottoms of narrow valleys, have a peculiar power in cutting off the currents of air 
descending from the higher regions of snow and névé, and breaking their local effect. 

Natives, however, unprotected in draughty huts, and without any substitute for a 
fire-place, except a basin filled with charcoal in their rooms, occasionally suffer from 
cold, but not enough to induce them to erect better habitations, notwithstanding 


their technical abilities in many branches of architecture and manufacture. 


The Panoramic View of Kashmir in the Atlas (Plate 18) was taken from the 
“floating gardens,” about in the centre of the Chunar lake, as the view from this 
point could be considered to include the features here most characteristic: a lovely, 
cultivated country, continuous but moderate elevations, and absence of large groups 
of snowy peaks. 

The scenery varies rapidly, however, as soon as we ascend one of the northern 
ridges in sight, whence we see at once the chains of the western Himalaya, overtopped 


in many a part by an isolated peak of Balti and Ladak. 


At Marri, the principal station of the outer ranges, the total amount of rain has 
decreased when it is compared with the eastern parts of the Himalaya, but its 
duration is long enough—from the middle of June till the middle—frequently till the 
end—of September. Even in the early part of October Marri is visited by storms 
with hail or cold heavy showers. 

The trees surrounding the station make it damp, more so than might have 
been expected from the other conditions of its situation. 

But the most important benefit of this place is the easy access to the same, for 
protection from the heat of the Panjib. In the cool season many days with a mean 
little differing from 32° become unpleasant to a European, even if not an invalid.’ 


' Kor those whq can enjoy a change of station also in the cool season, Raulpindi is known as one of the most 
pleasant and healthy: Compare p. 204. 
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In the following table of the extremes I chose 1854, as in the preceeding group. 
The months marked by an asterisk had to be taken from the year 1855. 

















Months. Min. Max. Months. Min. | Max. | 
January * 23 48 July 59 94 
February* 27 58 August 62 80 

| March* 26 79 September | 59 76 

i April 37 78 October * 40 71 

| May 46 87 November 31 56 

| June December 33 50 

| 








SuttAnpur, in Kilu. 


Latitude North. Longitude East Green. Height. 
31° 57'-8 77° 5'-8p 3,948 feet. 


1857. Manandés Sineu. SR. N. 24 p.m. The instruments were left there and put up by our brother 
ApoupHE: Major Hay, so well known by his labours for the civilisation and exploration of Kulu, 
kindly forwarded me later the Journals to Europe. As a peculiar modification, I may add that I got 
those meteorological journals written in Hindostani, the only case for any of the stations here analysed 
except the various shorter series of corresponding observations executed by our native assistants. 

Scutaciatweit, “Met. Mscr.,” Vol. 39, Appendix. 


















Months. Months. 


September 







June 61-6 72-7 | October 58-9 
July 68-9 75-2 | November 55-6 
August | 68-6 

















Mean of the seasons. 


June to Aug. Sept. to Nov. 
75°3 61-8 
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KAnera, in Chamba. 


Latitude North. Longitude East Green. Height. 
32° 5'.2 76° 14'-48 2,553 feet. 


1852-5. Learn; Waurer; Winurams; Harpina. For 1853 I had two series, of which I took the mean. 
Scuiacinrwerr, “Met. Mscr.,” Vol. 38. 
Banyes’s “Report on the Kangra Settlement,” Lahore, 1855, contains much ethnographical and 
political information, but no positive data about climate. 



























































1852 
General 
Months. Mean Mean mean. 
SR. |4" p.m. | of the . | 4> p.m] of the 
month. month. 
January 41-4 | 56-3 | 48-8 45- : . . 49-7 
February 49-0 | 65-3 | 57-2 59- : : . 55-4 
March 50-5 | 62-7 | 56-6 66- ' . : 62-6 
April 59-2 | 77-9 | 68-5 68-4 ; 
May 69-6 | 84 76-8 79+ . : . 79-0 
June 75-4 | 92-7 | 84-1 88-6 : . : 85-7 
July 75-3 | 85-2 | 80-2 77: . . 78-2 
August 73-5 | 81-8 | 77-6 74. . : ‘ 76-0 
September || 71-3 | 83-5 | 77-4 73. : . . 75-0 
October 60-8 | 81-5 | 71-2 68. . 9 . 67-6 | - 
November | 53-4 | 69-2 ] 61-3 65-3 | G1. . “7 . 60-6 
December 43-8 | 59-5 | 51-6 : Gl. 57- : “1 . 53-7 
Year for 1852: 67-6 for 1853: 68- seer | 67-6 0° | 
Isolated months (mean). 1855: Jan. 51° 5. 
General mean of the seasons and of the year. 
Dec. to Iebr. | March to May. June to Aug. Sept. to Nov. | Year. 
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Daxuouvsiz, in Chamba. 


Latitude North. Longitude East Green. Height. 
32° 32’ 76° 0' 6,850 feet. 


1860, June to Oct. Dryspate. SR.; N.; SS. I took for the mean 1, (SR.+N.). As it might 
be not uninteresting to have an estimate of the mean anual temperature for this new Sanitary 
station, I added for the other months, in brackets, an approximate value, calculated from Simla 
and Marri by comparative reference, of the data before me. 

The considerable decrease of the amount of rain and moisture is to be mentioned here, as it 
is so much in favour of the selection of this place. 



























| 1860. Mean of the month. 
| January ..... 75-3 
February 70-7 
March ...... September... . 65-6 
April... 2... October 56-8 
| Mily: 2, aes ad a4 November ... . (54) 
June... . ee. . December ... . (45) 
Het 7 
Mean of the seasons and of the year. 
Dec. to Febr. March to May. June to Aug. Sept. to Nov. 
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KArpone, in Lahdl. 


Latitude North. Longitude East Green. Height. 
32° 33/-8 77° 0'-6F 10,242 feet. 


1855, May to October; observations at 9"; N.; SS.; by the missionaries Messrs. Heype and Pacet. 
The remaining months I added from isolated observations which Mani, our assistant, had made 
during the winter 1855-6, at equal heights, for approximatively completing the type of the annual 
variation. 


ScuuaGintweit, “Met. Mscr.,” Vol. 19. 





1855-6. Mean of the months. 


January 


February 
March 


October 
November 
December 





Mean of the seasons and of the year. 













Dec, to Febr. March to May. Sept. to Nov. 


a 
June to Aug. | 





29-0 | 46-6 | 59-0 
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Srindaer, the Capital of Kashmir. 


Latitude North. Longitude East Green. Height. 
34° 4'.6 74° 48'.5 5,146 feet. 


1856. Our own stay supplied me detailed observations for September, October, and November; for 
the other months the values given below were based on isolated data of parts of our etablishments 
(SR. and 4" p.m.) and of previous travellers; amongst these latter I name Jaquemont, Hucet, 
Viene, and ConnincHamM. Mr. Brereton, Political agent at Kashmir in 1856, also materially 
facilitated my collecting, besides the thermometrical data, varied information in connexion with 
climate and periodical phenomena of vegetation. 


Scnuaaintweit, “ Beob.-Mecr.,” Vol. 19. 














1856. Mean of the months. 





January 40 April 56 July 73 October 57 
February 45 May 60 August 7] November 54 
March 50 June 70 September 63 December 42 














Mean of the seasons and of the year. 












Dec. to Febr. 
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For comparison in reference to sanitary purposes, some words and figures may be 
added about southern Europe and the African coast of the Mediterranean. As I 
cannot enter here into all the varieties of climate, I have selected three stations only, 


differing in latitude and longitude, to show the temperature. 


Southern Europe and northern coast of Africa. 
Geographical co-ordinates. 


Latitude North. Longitude East Green. Height: 


Montpellier 43° 36° 3° 53! 106 feet. 
Rome 41° 54’ 12° 25’ 170 ,, 
Algiers 36° 47! 3° 3! La.L.S. 


Mean of the months, seasons, and year. 



















































Months. Montpellier. | Rome. | Algiers. Months. Montpellicr. | Rome. | Algiers. 
January -0 July 
February 44-8 47-3 August 75-4 
March | 48-9 51-6 September 73-2 
April 57-4 57-9 October 68-6 
May 64-4 65-3 November 61-9 
June 72-5 71-2 December 55-4 
Seasons. Seasons. 
Dec. to Febr. 44.3 46-7 | 54-0 | June to Aug. 76-0 74-3 | 74-1 
March to May 56-9 58-3 | 60-4 | Sept. to Nov. 60-9 62-8 | 67-9 
Year 59-5 60-5 | 64-1 

















Nice and Mentone (the latter recently favoured so much by medical advisers as 
being the less rough of the two); Madeira, as mild and moist; Pau, in France; 
Valermo in Sicily; might be added as the stations most frequented in winter. 

Kashmir is less hot throughout, and in winter only two degrees cooler than the 
south of France. 
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MArai, in Marri. 


Latitude North. Longitude East Green. Height. 
33° 51'-0 73° 22'.7B 6,963 feet. 


1852, 4, 5, 6. Ineuts; JEpHson; THompson; Moss. SR.; 10; 4; 10. For a part of.1854 I ‘had two 
series independent of each other, of which I took the mean. 


Scuiagintweit, “Met Mscr.,” Vol. 38. 


For various and valuable local details see Gorpon, “Topography of Murnesg,” Jour. As. Soc. 
Bengal, 1854, p. 461. 


fe. SE 





Months. 


General mean. 






































General mean of the seasons and of the year. 











March to May. June to Aug. | Sept. to Nov. 











GROUP IV: TIBET AND TURKISTAN. 


Kanam; Spiti; Leh; Eastern Environs of Ladak.—Skardo.—Bushia; YArkand. 


In passing now from the meteorological analysis of the south side of the Himalaya 
to that of Tibet, a region of excessive dryness presents itself. 

The want of atmospheric moisture, of rain and springs, also considerably limits 
the number of population in every part of Tibet; as we approach the crests of 
the Karakorim and Kuenlien, to the North, the country becomes absolutely 
deserted. The temperature, notwithstanding the great elevation of the ground, 1s 
warmer in Tibet than might be expected, such localities excepted where the form 
of the ground favours the accumulation of currents of cold air descending from 
the high regions; the scarcity of clouds, in a great measure the quantity of naked 
rock and soil exposed to the action of the sun, and, as we shall see in the con- 
cluding comparative considerations, not less the great extent of elevated ground all 
round, are causes which here operate to reduce the rapidity of the decrease of tem- 
perature with height. 

The climate of Ixastern Tibet, from the information we could obtain from caravans 
and traders in Assim, Bhutin, Gnarikhorsum, may be considered to differ but little, 
in reference to temperature, from Balti, being nearly as dry, however, as Ladik. In- 
dependent of the materials collected in the mountainous regions, the connection 
already of the isothermal lines for the year in the Panjab with those in Assim showed 


(Meteorolozy, Plate 2) that from conditions of a more general naturo a sinking of the lines 
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of about 4 degrees of latitude takes place within the longitude from 70° East to 95°, 
This, too, confirms the supposition that the temperature round Lhassa cannot differ much 
from that, at equal height, near Skardo. The previous researches made by CaMPBELL, 
Hopeson, and Hooker, gave me reason to expect the same. Huc and Gaset,' notwith- 
standing the bold travels they had made, brought home no observations and altogether 
not many positive details. When near Lhassa, in March, they found the rivers free from 
ice. Snow is said to fall as low as Lhassa? every winter, but it never becomes deep, 
though the winter months are the period of the year to which the atmospheric preci- 
pitation is chiefly limited. Hail is not unfrequent in summer. 

The Missions étrangéres de Paris continue full of ardent zeal in their endeavours 
to propagate the Christian faith in Tibet along a line directed to the very centre of 
Buddhism. 

In 1854 Renov etablished a missionary settlement in Bonga, a narrow valley in 
the district of Tsarong, drained by an affluent on the left side of the Dibong. It is 
reported to be ten days’ march distant from Assim, three days’ march from Yunan (the 
Chinese province to the east), and ten days’ march from Mangan (the Kiang-ka of 
the Chinese). From these data we deduce the position of Bénga® to be Lat. N. 28° 30’; 
Long. E. Gr. 96° 20’; height about 8000 feet. It is very much to be regretted that 
though 11 years in Tibet, they had not even one thermometer.‘ 

Tibetan priests, when I asked them about the physical instruments mentioned in 
Csoma’s dictionary, told me they were well aware of their use at Lhassa, They 
spoke of a Tang doi chad, a cold and heat measure, or thermometer; Yengcht chad, 
a lightness and heaviness measure, verbally described to be connected with atmospheric 
pressure, not a balance. Also a Kamchéri chad, or dryness and moisture measure, an 


hygrometer, was mentioned as being in use; one of these I got shown me at Hémis, and 


1 Huc and Ganez, “Souvenir d’un voyage dans la Tartarie, le Tibet et la Chine, pendant les années 1844, 1845, 
1846,” Vols. I. and IL, 1853. 

2 Comp. “Description du Tibet, traduit du Chinois par Kuarnotn;” where also the principal periodical phenomena 
of vegetation are detailed. Nouv. Journ. Asiatique, IV, p. 138. 

3 For an analysis of the various reports see emit Scuvaaintweit, “Die Lage von Bonga,” in Globus, 1865. 

‘ The news brought by Shanghae Papers in 1864 of French Missionaries having again reached Lhissa have not 
been confirmed; Ive and Ganzr were the latest who succeeded in reaching it.— The news which arrived, 
October 1865, at the Alisstons etrangires, at Paris, state, that alao a recent attempt to reach Bonga met with great 
obstacles on the part of the Chinese. New missionarics sent out had been stopped in their journey, as they relate 
in their last letter. 
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found it to be a plain vegetable fibre occasionally changing its form when a great alter- 
ation had taken place; tout comme chez nous, not a very long time ago. The instruments 
used as thermometers or barometers I did not get sufficiently described to form 
any idea of the principles employed.' 

For Central and Western Tibet we have somewhat more positive information; the works 
of earlier travellers already contain various numerical data, considerably increased by 
the more recent works of CunnincHam, SrracHEy and Tromson.? Our own observ- 
ations include parts of the year 1855 for Gnarikhdrsum, 1856 and 1857 for Western 
Tibet, Balti, and the regions adjoining, following the Karakorim and Kuenlien to the 
north, as far as Kashgar.’ 

Here, as in the preceeding groups, I had to limit myself to observations continued 
for some time, a traveller’s diary registers, when ew route, being too variable with 
time and locality for general conclusions. Isolated observations we made are found 
in Vol. IL, in connection with the determinations of heights. 

As a type for Tibetan climate (varying but with height) Leh may be chosen for 
description. The rarefaction of the atmosphere produces in reference to temperature, 
as shown in the numerical tables following, a great daily range; also within the yearly 
period the variation is considerable. 

In winter the perfect clearness of the sky for weeks is felt as heavily by the 
cold it produces every night as the want of firewood. Snow is the rule every winter 
all over the crests, but it is not quite regular for situations as low as that of Leh; 
a dry winter is feared most by the inhabitants on account of its deleterious effects 


upon their few fruit-trees. Atmospheric precipitation being still more rare in 


1 The words given above are spelled phonetically, such as I heard them; the linguistic elements of the com- 
ponent parts, in conformity with the meanings, are the following. 


Grang cold; dro warm; ‘i sign of the genitive case; ts‘had, a measure. 
Yang light; bchi heavy; i sign of the genitive case; 


skam dry; gsher moist; gy? sign of the genitive case. 


In reference to the diversity between Tibetan speaking and spelling, see Emic Scuuvacintwelt, “Buddhism in 
Tibet,” pp. 65, 82, 184, and “Kénige von Tibet,’ Abhandlungen der K. Bayer. Acad. der Wissensch., Bd. 10, Abth. 3, 
p. 794. 


2 The works containing meteorological observations are enumerated in the Tables of Literature, p. 22 and 26. 


3 Capt. Montcomery, of the Great Trigonometrical Survey, had proposed to send satires beyond the Karako- 
rim to explore the country, and the enumeration of the instruments and orders they had received is contained in 


Journ. As Soc. Bengal, 1863, p. 175. No further communications about it have become known to me as yet. 
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summer, a year may occasionally pass with not so much as an inch of it in any 
form.’ Cloudy days are somewhat more frequent in winter than in the other seasons. 

As absolute extremes of temperature at heights and in situations like those of Leh, a 
minimum some degrees below 0° Fahr. is to be expected, according to Srracuey,? in 
winter. The coldest temperature he had himself observed “was -}| 2° Fahr.; but as this 
was at 9'/, a.m. (10th of February, 1848), and the exposure of the instrument by no 
means perfect, it cannot be taken as the true external minimum; the weather, however, 
about that time was much colder than the average of the winter.” 

All the winter, from December to February, the frost lasts in the shade through- 
out the day. , 

In Spring the upper strata of the soil rapidly thaw, but the temperature of the 
ground down to some depth, being cooled so much during winter, without a sufficient 
protecting snow-cover, remains so low that it materially limits the development 
of the vegetation. The mean of March in heights of 12,000 does not rise much 
above 32° Fahr., in April and May the approach of summer is felt the more 
powerfully. 

The town of Leh, although 11,532 feet high, is situated so that it is well protected 
by surrounding spurs against south-easterly and northerly winds, with its face fully 
open to the south, as shown in my view, Plate IX. of the Atlas; the local conditions 
therefore rather must contribute to make the climate milder than the average in cor- 
responding heights, and this is chiefly observed in the periodic phenomena of vegetation 
in spring. 

In Summer the want of shade is equally felt by the position of the sun in the 
middle of the day, when compared with the Alpine regions of Europe, as by the 
want of clouds and of a protecting cover of vegetation, such very large surfaces of 
naked soil being exposed to the unbroken action of the solar rays. At heights of 
9,000 to 11,000 feet extremes of somewhat above 80° Fahr. in the shade may 
be observed, even where lateral radiation is carefully excluded. Precaution in 
this regard, and the use of the thermometer in peripheric motion for testing 


the place chosen for the instruments in a camp, may be said to be the more 


! About the freezing of lakes and rivers remarks, also referring to the Kuenlien, follow p. 526. 
2 “Physical Geography of Western Tibet,” p. 59. 
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important in Tibet on account of the difficulty in finding protection by means of the 
neighbouring objects. 

Also the rainy season of the plains and the outer ranges of the Himalayan chains 
is indicated occasionally, but for isolated days only, by a sudden appearance of clouds 
or by a soft hazy tint of the sky. Both are exceptional. When I was camping on 
the shores of the Tsomognalari I first caught sight of a greater number of clouds in 
Tibet, which I failed not carefully to copy, as something unusual.' Also the pale sky 
in ApouPHE’s Panorama of the Mustigh Glacier (Plate 10) must be quoted here as analogous, 
though differing in tint and form. Even rain falls occasionally in summer and then 
the more snow along the peaks and crests; in 1856 we had a drizzling rain at Leh 
from the 25th to the 28th of July, but the height of the clouds then still exceeded 
17,000 feet; another rainfall occurred the 23rd of September. 

Much more frequent it was to see the hygrometric instruments indicate a minimum 
little differing from absolute want of moisture, such as has since been found again 
in some of the excessive heights recently reached in balloon ascents. 

The winds, also in summer, have lost the regularity of the Indian monsuns; the 
direction somewhat approaches a predominant type, varying with the seasons but they 
show nothing like constant intensity, days of perfect calm being frequently followed 
by weeks of storms; the power of the wind may then become even greater here than 
in the plains. , 

Also the uninterrupted action of the sun upon the soil has a peculiar effect upon 
the circulation of the air; it produces many local currents of great power; partly in 
the form of ascending or descending winds following the valleys, more frequently in 
the form of narrow columns of whirlwind carrying up sand and dust to a con- 
siderable height. I may also mention here a singular rustling frequently heard at great 
heights during the hottest period. It is well known to the natives under the name 
of the Geg:’ they consider it quite unconnected with wind, as indeed it is heard only 


at times of perfect calm: but when watching the ground® a simultaneous motion in the 


' Details about the direction follow in Vol. Y. 

2 dgegs, evil spirit, diabolic being. 

* A telescope, two glasses being taken oul to make it inverting, but allowing one at the same time to look at 
objects al a very small distance, best facilitaled my seeing the mechanical action. 
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pigmy vegetation at these highest places of grass and shrubs, and even in the grains 
of sand, could be observed as distinctly coinciding with the acoustic impression. This 
Geg, too, like the larger whirlwinds, is easily observed to pass over the ground in 
a solitary spiral motion, with narrow limits to the breadth of its path. 

For the temperature of Autumn it is to be pointed out how warm September is 
when compared to Alpine stations of Europe. In Tibet it appears scarcely to 
differ from the mean value of June: in Europe September is about equal to the mean 
temperature only of May, frequently cooler still. Also in October and November, 


notwithstanding the temperature having become already very low, the passes over 





into Turkistin—not those over the Himdlaya—are open all the season. Some can 
be passed even all the winter.’ 

Towards the end of autumn fogs (Jang, in Tibetan) occasionally appear; our own 
registers contain them only once for the valley of the Indus, in September 1856; at 
greater heights a cloud—a fog for the traveller passing through it—is less exceptional, 
being fixed there to the shady sides of the passes and peaks. Others are seen resting 
over the salt-water lakes where the water has not yet cooled down enough to cor- 
respond to the surrounding atmosphere. The Tibetans call these Tsdlang,” lake 
vapours, and described them to me as not unfrequent; when I was along the lakes 


early in summer, I did not see any. 


In Bédlti, as we shall see when the curvature of the isothermal lines is 
analysed, the climate is less warm than in the central parts of Tibet at equal 
elevation; but the absolute temperature is warmer, as the elevation of most of the valleys 
is less great. The moisture considerably increases here the farther we proceed to 
the west. 


The variability of climate, as detailed above,* is much smaller in India than we 
are accustomed to expect it from Europe. In the outer ranges of the Himdlaya it is not 
very great either; in the central and northern parts of High Asia the variability in- 
creases somewhat; but from observations and travelling experience, as well as from the 


data we obtained from the inhabitants concerning the periodical phenomena of vegetation, 


1 Compare the remarks about snowline and temperature at the conclusion of this volume. 
2m ts’ho rlangs (m ts’ho = lake; x langs = steam, rising vapour). 


1 See p. 23 of this yolume. 
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such as germination, flourishing, and ripening, it appeared from the Tibetan rules of 
agriculture that the variability is much smaller in Tibet than in Europe: the changes 
are neither so great nor so sudden. 

In the Alps and all along their borders a few thunder-storms are enough to cause 
at once a great depression of temperature for days; and, in consequence of alterations 
of a somewhat general nature, a whole month may be materially changed. In Tibet, and 
as far north as Khotan, nothing of this kind could be traced in summer; also autumn 
remains very constant; only in spring the occasional fall of snow may cause some 


irregular modification of weather and temperature.' 


The sanitary conditions of Tibet had to be judged from the state of health 
of the natives, who appeared to suffer principally from the roughness, and from cold 
and wind at certain heights, but much less from the extreme dryness. Their heavy 
and comparatively indigestible food has a decided constipating effect upon the bowels. ? 
Inflammation of an acute character is not unfrequent, but it rather affects the stomach 
and the bowels, occasionally the throat, not often the lungs. Chronic complaints of 
the Inngs I could trace nowhere amongst the ‘Tibetans, as little as intermittent fever; but 
it might be difficult to decide in which cases of pulmonary complaints already existing, 
the conditions of the country might be favourable, the change of pressure being so 
very great, though the temperature would be at least as good as that of St. Maurice 
and similar Swiss sanitary stations in summer. The effects of height we felt, together 
with our companions, up to heights of 22,000 feet, have been detailed already in the 
general hypsometrical tableau of the second volume, where we had to point out as a 
novelty the manner in which the stomach was affected thereby. This latter effect was, 
besides, materially increased when the wind blew; in balloon ascents this modification 
was never remarked, and indeed it had little chance of being felt, since, when the wind 
blows, the very progressive motion of the balloon must nearly counterbalance its effect 
upon the traveller. 


In the British Association of 1863 Mr. GuaisHER gave some account of the 


' Moorcrory, Vol. I, p. 398, mentions a heavy snowlall having taken place at Leh as late as end of May, the 
snowy cover remaining from May 28th to June 2nd. 

> Laxantia were the medecincs we had most frequently to apply, and the first year our stores had but too soon 
disappeared. Our native doctor, HArkiswEN, assured us that instances of nbsolute constipation of the bowels, lasting 
ten to twelve, or even fourteen days, were not unfrequent. In such cases the outward appearance of the patients 
denoted uneasiness bordering on melancholical despair, but there were no decided marks in complexion or habitus, 
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changes in colour that he and Mr. Coxwext experienced in ascending, and remarked 
that they could then go a mile higher without turning quite so blue as before.' Prof. 
Owen considered it the result of gradual adaptation in consequence of repeated ascents, 
notwithstanding the intervals between the different ascents: those on the plains did 
not make so large a use of their breathing apparatus as those who lived in great 
altitudes: hence more cells occupied by mucus would be taken up and opened to free 
intercourse and play. The ascent of a mountain being a change of pressure so much 
slower than that of the rising of a balloon may be the cause that we never had an 
opportunity of observing this change of colour. 

The number of inhabitants in Tibet is remarkably small, and a curious modi- 
fication it is, remarked by every traveller, that the number of men is decidedly 
greater than that of women. I could not judge how far the wretched condition of 
most of the native habitations, combined with undue exposure to the injuries of 
climate, may have a share in reducing the population by increasing the mortality of 
children; at all events, with the present Tibetans even the number of births also is 
comparatively small. 

As a further modification, complicating the difficult researches about the causes of 
cretinism and the frequency of goitres, I must draw attention to the fact, that also in the 
highest habitations of Tibet we found many cases of it; but they are still more frequent 
amongst the various tribes inhabiting the foot of the Himalaya. With Major Houmns, 
at Sigduli, who liberally applied medical assistance by iodine ointments,’ I saw groups 
of hundreds of these wretched creatures arriving from the wildest districts during 
the cool season. And nevertheless no region of the globe could differ more than ‘Tibet 
from the Himalayan tarai, in temperature, pressure, moisture, conditions of food and 


soil, not less than in reference to the ethnological types of their inhabitants. 


The climate to the north of the Karakorum chain was found to change 
rapidly when the crest had been passed. I was not less surprised by this when first 
descending its northern side than by the unexpected discovery that it was this chain 


—and not the Kuenlien—which forms the watershed between Central Asia and India, 


' Anthropological Review, I, 4, p. 414. 
2 In the hot season, and easily, too, if oidine ointment is applied without the necessary precaution, congestions, 


even ending in deformities of the heart, are caused. 


wt 
' 
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the mightiest of our globe. To complete here the geographical definition as far as it 
may be of interest for the meteorological conditions, I must add that the Kuenluen 
chain only branches off from the Karakorim to the east of the Yarkand’ road in an 
east-westerly direction, and that the crest of the Karakorim runs here from north- 
west to south-east, nearly parallel to the Himalaya. As was to be expected, the modi- 
fications of moisture and local atmospheric currents show a decided connection with 
these topographical forms. 

To the north the Kuenlien is followed again by a region the greater part of 
which is a desert already at its very foot and still more completely so in the direction 
of Lake Lop.’ But, nevertheless, along the northern borders of High Asia an 
increase of moisture is felt when we approach the limits of the mountainous region; 
and already in the plateau-shaped highlands separating the Kuenlien from the chain 
of the Karakoram the moisture sensibly increases towards the north. 

As shown in the View of the Kiik Kiol Salt-lake (Plate 13), the sky has the 
dark but fresh tint of the Alpine regions of Europe, though the sand of the desert, 
covering and smoothing the rough slopes of the rocks, shows at the same time the 
neighbourhood of Central Asia; on many another day we remarked, in these regions too, 
the yellowish tint of the dry haze as we see it in the horizon of the View of Leh 
(Plate 9), and in a somewhat different form, in the broken brilliancy of the sky in 
the View of the Tsomoriri Salt-lake (Plate 27). 

Also my panorama of The Kuenlien, from Sumgadl, in the Karakish Valley (Plate 29), 
can be mentioned here in reference to meteorological details. In these broad flat valleys 
westerly winds carry up heavy clouds and fogs for days; we had rain and snow 
several times at the end of August; but a sky like the one before us, brilliant and nearly 
cloudless, is more frequent in summer. The mornings then are nearly of a dead 
calm, followed, from 4" to 6" p.m, by a fresh breeze descending from the névé regions 
into the valley. 

When, a few days later, August 22nd 1856, we crossed into Khdtan by the 


Elchi Davin, 17,379 feet, the weather had changed; we were overtaken by heavy fog 


' The ordinary route of the caravans and travellers following the Yarkand river has no secondary chain to 
cross, as we had, in procceding to the province of Khétan. 

2 For the climate of regions somewhat analogous in various points I may refer to the communications of Prof, 
Karz, “Ucber das Klima der siidrussischen Steppen.” Geogr. Ges, St. Petersburg, Sth. Oct. 1863. 
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soon after having passed the crest; sleet, rain, and finally a violent snowstorm, followed: 
and so the difficulty of the descent over a slope quite unknown to even our native 
companions was not a little increased. In the night from the 22nd to 23rd of 
Aug. the thermometer had sunk to 11°5° Fahr. Without tent, food, or fire, we had 
to pass the night; there were only four of our wretched horses in a condition to 
allow of our venturing to take them with us, and two of them we lost the same 
night from cold.’ 

On the northern slope of the Kuenliien the periodical descending current is no 
more felt; northerly and north-westerly winds predominate; the southerly winds of Central 
Ladak and Kanaur are perfectly unknown here. Light showers are frequent in this 
zone from 7,000 to 10,000 feet; but the total amount of precipitation seems not to 
exceed 12 to 15 inches. In winter, we were told, snow is variable and irregular in 
quantity not unlike that of our Alps, but always easily fordable up to heights of 
6,000 feet. We did not see any sledges with the natives; occasionally some days of 


exceptional intense cold, with easterly gales, make them suffer very much. 


Formation of ice on lakes and rivers. 


For Tibet, and the chains of the Karakortim and Kuenlten, the periodic formation 
of ice on lakes and rivers also deserved special inquiry; the snow-line, and_ its 
variation in the different seasons, shall be analysed in the general comparison for all 
High Asia. 

The freezing of lakes is here met with for the first time to the north of the 
equator. The lakes are, according to the reports of the natives, regularly frozen every 
winter. This must surprise us, if we consider that many of them—amongst the larger 
ones the Tsomoriri—bave a specific gravity approaching that of sea-water.’ 

For the purpose of studying the physical and geological details of these lakes—objects 
highly exceptional in every regard—I arranged my journey from Spiti up to Leh so as to 


leave the route of the traders, but to touch the principal lakes. For the present 


1 A preliminary account was given to government from Leh, dated Sept. 26th, 185G6—the kth of our “Reports;” 
it was reprinted in the Journal of the Ag. Soc. of Bengal. Descriptive details about topography and scenery will 
be found in Vol. IX. of the “Results.” For the detail of the Itinerary sce Vol. I., p. 26. 

2 A diagram showing the heights snd geographical position of the principal lakes of western Tibet, 14 in 
number, is given in plate VJ. of the “Panoramic profiles.” 
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it may suffice to point out the fact,' that their congelation is favoured by their not 
being deep; when soundings were made from a raft of poles and inflated goatskins, 
I found only now and then 120 to 140 feet. But, again, the freezing must be somewhat 
delayed by the circumstance that the water, even of those which were least saltish, 
had its maximum of density not as fresh water (at about 39° Fahr.), but a degree or two 
below 32° Fahr., and coinciding with the freezing point, the latter being lower when 
the water was more saltish.? 

The ice-cover of the lakes can be passed all the winter, and frequently even late in 
spring. In one instance, in the basin of the Aksae Chin, in Turkistin, I saw, in 
August 1856, a flat level coat of ice some feet thick resting upon the ground; the 
edges had somewhat shrunk by melting, but at the time no water was found 
under the ice; what had been there before must have had an outlet under the ice, 
a fresh congelation not having taken place, as was shown by the ground. In years 
when warmer summers coincided with winters somewhat less cold, MonAmmap Amin, 
the Turki headman of our caravan, “who knew all about the place” except its height, 
had seen it filled with water. 

In the panorama of Aktagh we have also a view of the situation of this lacustrine 
basin; the level of the ice we found to be 1,142 feet below the Kissilkorim pass, and 
16,620 ft. above the level of the sea.’ 

The ‘rivers, the very largest excepted, are frozen all the winter, even as low down as 
8,000 feet. The smaller affluents, in their steep descent from the fields of snow, are 
stopped the first, but a good sunshine frequently follows the earliest formation of ice 
for weeks, and a reiterated change between water overflowing the ice and the form- 
ation of new glacial strata then produces here masses of ice in the forms of 
cascades of surprizing dimensions when compared to the modest size of the rivulet 
in summer; in sheltered places, even late in spring, lumps, not unlike a con- 
glomerate of transparent stalactites,‘ are found. 


1 Wor detail of the analysis and experiments shall he given in Vol. V. 

2 I constructed for this purpose before my departure a little voluminometer (given later on the plate of the 
Atlos illustrating some of our instruments) which allowed of one’s observing the alterations in temperature simulta- 
neously with those of the volume. 

3 Latitude North 35° 52’; Long. East Green. 77° 51‘; the outlines of the panorama are contained in Plate VII. 
of the Panoramic Profiles, Fig. 16. 

‘ Where, as at great heights, such columns are occasionally found still in summer, they are of great 
fragility; when touched they fall to picces, all ice exposed for some time to the changes of atmospheric temperature 
hecoming decomposed into granular fragments. For details see “Phys. Geogr. of the Alps,” Vol. I, Chap. 1. 
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The larger rivers, the Indus, Sdtlej, Shayok, carry down a quantity of drifting 
ice, but, from the velocity of their currents, the formation of a permanent cover remains 
limited to the upper part of their course. 

When crossing high passes, where generally the last camp is put up as near as 
possible to the crest for the purpose of facilitating the final passage on the following 
morning, it is quite regularly observed that in heights above 16,500 feet the dripping 
of the rivulets descending from the neighbouring snow-fields is followed by dead silence 
as soon as, in the later part of the afternoon, the direct rays of the sun are intercepted by 
the neighbouring mountains; even in July and August care had to be taken at such 


places not to be too late in collecting the quantity of water necessary for the camp. 


The plates thus far published in the Atlas from the regions to the north of the 
Himalaya can be arranged in the following groups according to the objects they 
show :— 

Illustrations of topographical character. The capital of Laddk and its environs 
(Plate 9); the valley of Yarkand, to the north of the Karakortim Pass (Plate 17); the 
chain of the Kuenlien from the halting station Simgal, at its southern foot (Plate 29). 

Plates of the Salt-lakes, comprising already all the views I had occasion to take; 
they are: Tsomoriri, in Spiti (Plate 27); Tso Gam, in Ladik (Plate 4); Tsomagnalari, 
in Pankéng (Plate 28); Tso Mitbal, in Pangkéng (Plate 4); Kink Kiol, in Turkistan 
(Plate 13). 

Névés above the Snow-line we see in Plate 9, from the environs of the Sasser 
Pass: Plate 10 represents the Mustagh Glacier and its snowfields. 

Plate 12, the interior of Mangnang, and Plate 16, the Monastery at Hémis, are 
objects of architecture in connexion with Buddhist worship. 

For some of the plates not yet executed in oil-colour print, the geographical 


details are found in outline in the “Panoramic Profiles” of the Atlas. 
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KANnaM, monastery in Kanaur. 


Latitude North. Longitude East Green. Height. 
32° 781/, ° 9,296 feet. 


These observations, made by Csoma pE Kénrés for two years, were first communicated in Cun- 
NINGHAM’s “Ladak,” p. 184 (without year). The years I found in Csoma’s works to be 1827-28. 





1827-28, Mean of the month. 


January September 


February “i October 
March 


April 


November 
December 








Mean of the seasons and of the year. 








Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. 


67-7 | 84-8 | 52-1 
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Sritr VaLuey, in Western Tibet. 


Latitude North. Longitude East Green. Height. 
32° 10’ 78° 13,000 feet. 


1846. CunnincHam, “Ladak,” p. 182, gives mean values for the whole year, based upon observations 
made by himself and his brother. The following table contains the “means,” the mode of their 
calculation is not detailed. 





January September 






February 18-7 October 
| March 24-5 November 
December 


| April 40-9 


Mean of the seasons and of the year. 





























| 
Dec. to Febr. March to May. June to Aug. | Sept. to Nov. | Year. : 
| 17-4 | 38-1 | 60-6 | 39-5 | 39-4 | 
Leu, the capital of Ladak. 
Latitude North. Longitude East Green. Height. 
34° 8'-3 77° 14’.6F 11,532 feet. 


1847, Sept. and Oct. CunnincHam, “Ladak,” p. 183. 

1848-9. Capt. Henry Srracuey, “Physical Geography of Western Tibet,” 1854. ‘Ihe description of 
the climate of Leh, pp. 58 to 61, contains various precious data, especially for the cold season;? 
but no monthly means are completely put together. 

1856, from May to September. The observations in the observatory we had put up were continued 
during our journey to Turkistén by our native doctor, Hirxisuen; in July, August, and 
September? the observations showing the hourly variation were made for the 24 hours. For the 
months May and June, before our arrival, the observations by our establishments in the environs of 
Leh (and at the same or nearly equal heights) had to be used for deducing the mean. For the 


' See p. 520. 
27 Compare also Vol. IL, pp. 56-60. 
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months November to April I calculated the respective values by analogy from the Kanam 
curve. Scuiagintweit, “ Beol.-Mser.,” Vol. 19. 


A. Variation of temperature in the daily period. 

























































Hours. July, August. September. July. August. September. 

(16 days) (27 daya) (20 days) (16 days) (27 days) (20 days) 
Midnight 5 0 a) 0 61-0 
1 aM. 3 3 “5 73°4 69-8 
2 yy “9 “9 79°3 74:3 62-6 
3 4 9 “6 17-4 74-3 64-0 
4, 3 -9 76-6 73-0 62-8 
5 “4 “5 73-2 71-2 61-5 
6 y “7 1 70-2 69-3 58-1 
Toss “1 3 68-2 69-1 58-8 
8 ,. 1 “9 65-7 64-6 O74 
9 +3 +2 64-9 64-4 56-8 
10, +2 +2 63-9 60-3 “1 
ll ,, -0 +2 3 “9 “9 





B. Mean of the months. 





1856. Mean of the month. 


January 20 July 66-4 October 40 


February 26 August 65-2 November 34 
March 36 September 56-0 December 21 | 





Isolated months, 1847: Sept. 57; Oct. 39. Means: Sept. 56°5; Oct. 39-5. 
Mean of the seasons and of the year. 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. Year. 
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From July 4th to 9th a temporary station was put up on the shore of the river 
Indus, about two miles from the town. The temperature differed very little (greater 
was the difference of moisture). The height of the shore of the river was but 
10,732 feet, therefore 800 feet below the town of Leh; and already here descending 
currents along the river, as we find them more distinct still in Balti, could be traced, 


67:°8° Fabr. on the river 


Th f SR. and 4" p.m. : July, 4th to 9th, = 
e mean 0 an P.M. was: July, o 9th, 629° Fahr. at Leh. 


Eastern Environs or Lapdx. 


For the month of June 1856 my observations enable me to add the following 


approximated means for comparison with Leh. 
SR. 4 pM. Mean. 


Junction of the Linetr and Tépi-su in Spiti........ 63-6 77-3 70+4 
Latitude North. Longitude East Green. Height. 
32° 9’ 78° 12’ 11,316 feet. 
. 4° Poe. Mean. 
Mops in Spith fsccvewaee Be ena he baie pad 42-0 65-3 53-6 
Latitude North, Longitude East Green. Height. 
33° 51’-6 78° 1.3 12,421 feet. 
4" pm. Mean. 
Tsomoninit SALT-LAKE, in Ripchu............... 36-4 63-2 49-8 
Latitude North. Longitude East Green. Height. 
32° 45'.4 78° 16'-6 15,130 feet. 


‘ 


SxArpo, the capital of Balti. 


Latitude North. Longitude East Green. Height. 
35° 20'-2 75° 44’.0F 7,255 feet. 
1856. Compiled from the observations of ADOLPHE and his establishment in Skardo and its environs. 


SR. +4 


Means based as usual upon 
2 Scutagmrweit, “Beob.-Mscr.,” Vol. 19. 











1856. Mean of the month. 








January . 32 April... 51 July ... 69 October. . | 52%, 
February . 39 May ... 58 August. . 68 November | 43 
March .. 45 June... 66 September 59 December | 33 














Mean of the seasons and of the year. 


Dec. to Febr. March to May. | June to Aug. | Sept. to Nov. | Year. | 








I 
| 35 | 51-3 | 67-6 | 51-5 | 51-3 | 
| 
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Busnia, in Khotan, Turkistan. 


Latitude North. Longitude East Green. Height. 
36° 26' 78° 19’B 9,310 feet. 


Bushia was the first settlement we met with to the north of the watershed of 
the Karakorim, situated on the northern slopes of the Kuenlien, after 22 days’ 
travelling through highland deserts. When we arrived we found the inhabitants, 
nomadic Turks, partly in tents, but some of the families had not even put up their 
tents; also loose stoneheaves and caves are used as shelters; barley and corn are the 
grain they cultivate. 

Those cold descending afternoon winds experienced all along the southern side 
of the Kuenlien' were no more felt here; in August the predominating current was 
northerly but very mild. 

The grain was to be cut “in about a fortnight,” viz. in the first week of September; 
this from analogy with the Alps of Europe—in latitude they differ about ten or twelve 
degrees only from the regions of Khétan and Yarkand—would allow one to estimate the 
mean temperature of the year and the seasons as being equal to that of about 


5,500 feet in the Central Alps and to differ little from the following approximations:— 


| Dec. to Fehr. 





| 
March to May. | June to Aug. | Sept. to Nov. | Yea 
! 
| 
22 45 45 





' Compare p. 526. 
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YARKAND, the capital of Turkistan. 


Latitude North. Longitude East Green. Height. 
38° 10! 74° 0! 4,200 feet. 


An approximate value of the temperature for the northern basis of High Asia, 
for the depression of Yarkand separating the Kuenluen from the Sayanchdn, may be 
deduced by combinations of Leh and Skardo for the height, and by an additional 
correction (I found it —= — 2° Fahr.) for the difference of latitude from the map of 
isothermal lines referred to the level of the sea. The approximate means I obtained 


are the following: 











PART IV. 


THE ISOTHERMAL PROFILES OF HIGH ASIA; 


DECREASE OF TEMPERATURE WITH HEIGHT: 
AND 


CONNEXION WITH PHYSICAL PHENOMENA. 


THE CONSTRUCTION OF THE PROFILES. 


Characteristics of the lower and the upper contour. Alpine and Indian profiles. Graphic representations on Plate 1V 
of the Meteorological part of the Atlas. 


The decrease of temperature with height cannot be so easily deduced from the 
different stations as might be expected, since they are not equally enough distributed 
over the various regions; graphic representations may be so contrived as to assist in 
obtaining results of general value; but the delineation of a profile uniting topo- 
graphically the types of the three chains of High Asia—Himalaya, Karakorim, and 
Kuenlien—offered various difficulties. Though the direction of the profile could be 
easily chosen so as to show, sufficiently well, types of the principal crests and depres- 
sions, the meteorological modifications peculiar to the eastern parts, in consequence of 
the predominant moisture and southern position, then remained to be completed by 
explanatory details. Another difficulty was, that the horizontal and the vertical 
dimensions had to be represented on scales widely differing. 

The general elevation of the mountains above the plains both in India and 
Turkistin, and the great difference in height between the peaks and valleys—all 
being so much greater than the respective dimensions of Alpine profiles— would 
have resulted in the production of a succession of needle-shaped points, with scarcely 
any characteristic individual features, bad I followed here the same plan as formerly 
in my researches concerning the physical geography the Alps. 
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For the delineation now before me I found it best to proceed from left to 
right, in conformity with reading in general; the somewhat westerly position of the 
northern part must be noticed therefore as a deviation from the representation which 
might be expected from the ordinary succession on maps. 

As to the vertical section, I found it best to keep two separate profiles, one repre- 
senting the lower slopes, valleys, and passes, the other including the predominant peaks. 
Even in this form there is unavoidably a considerable exaggeration of the inclination; 
but, to a certain degree at least, by uniformity in the deviation from nature, a com- 
parison of topographical character is not thereby completely excluded. Though certainly 
disfigured, the section still remains an outline of nature for the learned eye. The 
diagrams now given in a descriptive form, in reference to their leading features, 
are those contained in the fourth meteorological plate of the Atlas; they will 
allow of one’s remarking unexpected differences between the different parts of 
High Asia. 

In these figures the lower one of the two profiles shows the accumulation of solid 
matter raised up along the crests as a predominating feature; to our left, on the 
Indian side of the Himalaya, the first slopes facing the plains are, at the same time, 
those where the principal sanitaria are met with—most of which are included within 
the small variation of 6,000 to 7,500 feet. It so happens that the isothermal lines 
of the year—from reasons of a more general character than the topography of the 
Himalaya alone—remain nearly parallel to its mean direction; the consequence is, that, 
in reference to the mean temperature of the Year at least, stations in the outer 
Himalaya, of the same height but in parts at a very great distance from each other, 
differ remarkably little. We observe nearly the same in the hot season and in Autumn; 
and, whilst in the cool season it is the influence of latitude which shows itself more pre- 
dominant, in the rainy season the difference of longitude becomes more powerful—a 
more westerly position creating a remarkable increase of heat together with a decrease 
of rain. A little prominence is next seen, representing the type of isolated peaks 
and ridges in the immediate environs of the outer stations.—The slopes leading up to 
the higher parts of the principal Himalayan crests are modified at their basis 
hy the flats coinciding with the principal region of inhabited places in the 
interior: higher up they are followed by the terraces—frequent enough, though not 


forming a uniform band throughout—where the last pasture grounds are met with, 
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surrounded to the north by the walls of rocks and snow. On the northern (Tibetan) 
side of the Himalayan crests the flats of the highest pasture grounds are considerably 
more elevated, 15,200 feet being their average height; and, in analogy with the inclin- 
ation of the slopes—this being in general more gentle in Tibet—we even see occasion- 
ally a well-marked plain of very little inclination in elevation between 18,500 to 
19,000 feet in the glacial regions of the Spiti névés. 

In profiles such as the one here described Passes are generally drawn so as to 
form the highest point; but I found it more characteristic to add to each side of the 
passes the profiles of their next environs. Thus, not only the feature of a pass as 
such becomes better defined, but also the modification of the environs becomes 
apparent at the same time; they vary equally with the country, and are also important 
for the practical use of the pass. 

In Tibet, notwithstanding its various topographical modifications, the principal 
feature which must first show itself in a representation limited to an abstract, as the 
one before us, is that of a wide opening between the two principal chains. We see 
a broad valley with elevated basis and slopes gentle enough—only those declivities being 
steep which are the immediate effect of the erosion of rivers; and they are gigantic, too, 
for it is not unfrequent that the cutting of the rivers can be traced to a depth of 
2,000 to 3,000 feet.? 

The depth of the river-beds produces a local modification of drainage and humidity 
of the soil, but its participation in the gradual alteration of climate in its thermal 
elements is not less important.? TErosions exercise a considerable influence upon the 
circulation of the ascending currents, the accumulation of cold air in winter, and 
the evaporation—therefore a few words may be added here about them, though in 
anticipation of the geological considerations. 

In the Alps, for instance, erosions of 500 to 600 feet are rather unusual. In 
the Himdlaya, the mean depth is 1,200 feet at least, and many a place, where a 
limited resistance of the soil facilitated the action of the water, shows a cutting much 


deeper still. The lowering of the river-beds to such considerable depths has produced an- 


1 | have had oceasion already to allude to the remarkable modifications by erosion in connection with the 
question of permanent alteration of climate, p. 135 of this volume. 

2 The deep barrancas of the Andes allow one to suppose a similar influence, though it has not the chance of 
being quite so powerful, since the Andes have nothing analogous to thuse surfaces of névé and glaciers sv frequent 
in the Himalaya and in Tibet. 
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other phenomenon very characteristic for the topographical conditions of the Himalaya, 
and one not without influence upon its climate, viz. the complete drainage of nearly all its 
lakes. Lacustrine deposits, the regular alternation of level flats and steep ascents in the 
basis of many valleys, &c., prove the existence of lakes in numerous places; generally 
the river running through has so completely drained them, that now even the humidity 
of the soil in the lacustrine flats is no more unusually great. As we had nowhere 
found attention drawn to this fact by previous observers, we were the more careful 
as regards the interpretation till the number of such localities and the regularity 
of their lacustrine forms had decided the question. 

As lakes still existing in the Himalaya, one near Nainital, and two in Kashmir, 
are the only ones' worth mentioning; the two latter are small and shallow fragments 
when compared to the surface distinctly marked by the traces around them in the 
lacustrine basins now drained by the Jhilum river.’ 

In Tibet, too, by far the greater number of lacustrine basins are now empty; 
the few remaining are brackish—in consequence of their gradually drying up. This goes 
on still, its beginning may be considered to have coincided with the period when a certain 
number of the sheets of water around them had gradually disappeared by drainage. 

Their height, at present, differs but little from about 15,000 feet: I say at 
present, since, when following the principal line of salt-lakes on my way to Ladak at 
much lower elevations I met with a great number of lacustrine basins well marked 
as such by their form and by the saltish smoothened soil, but now completely dried 
up; these were much more numerous than those still partially filled. The highest 
salt-lake I found was the Tso Gagar, in Ladaik, nearly 12 miles south of the Indus, 15,693 ft. 
As topographically of greater importance, the Mansariur and the Rakus Tal Lakes, 
about 15,250 feet in height, must be mentioned; they are situated but little below 
the flat high ground separating the eastern and western parts of the longitudinal Tibetan 
valley and of the river systems diverging from here into the oceans to the cast 


and west of India. 


1 The Jake in Bhutan upon which Turner, in October 1783, skated to the admiration of the Bhutios, ig as to 
its size insignificant, rather a pond; later in winter the ice melted away again. ‘Turner's “Bhutan,” p. 355. The large 
lakes, on the contrary, once frozen, keep their covers of ice till late in spring. See above, p. 527 of this volume. 

2 A Panorama of the Chunar lake is given on Plate 18 of the Atlas; it is so shallow that all over its surface 
“floating gardens” — rafts covered with carth for cultivation—are fixed in the ground by poles being pushed down 


between the trunks; compare p. 50%. 
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The depth of the erosion in Tibet is the more surprising if we compare it with 
the small quantity of atmospheric precipitation. But the circumstance that all its 
action chiefly coincides with the melting of the snow, increases its power, as does also 
the geological condition of the country: its rocks are less hard (being chiefly jurassic) 
than those in the Himalaya. And even an apparent increase of erosion can be the 
consequence of rain being not too great, and limited to the hibernal period: the 
decomposition of the forms originally produced by erosion must be much less rapid 
than in those regions where rain is excessive throughout. In Sikkim we positively 
see a fact of the opposite nature; there the decay of the lateral slopes is already 
so remarkably modified by the power of the heavy rains, that it is not easy to 
recognise the upper limit of erosion without entering into a critical analysis of the 
forms as well as of the deposits. 

One peculiarity more must be mentioned here to complete the orographic 
characteristics: the non-existence of cascades. This too is a consequence of the 
great erosion and is not chiefly modified by the quantity of atmospheric precipitation— 
where could this differ more, within distances so small, than in the Himalaya and 
Tibet?—but by the extent of the river systems. Traces of cascades are wanting as 
little when looked for as those of the lakes.' 

Plateaux are not met with at all in the Himalaya, and although they do occur 
in Tibet, as detailed already in our hypsometrical tableau,’ they are neither large nor 
numerous: flat open valleys with an elevated basis and ridges of no very great 
elevation along their sides are no plateaux; this is the more to be kept in mind in 
the analysis of the physical geography, as the configuration of the surface is an element 
so important here too. 

The farther we follow the Dihéng and its tributaries to the east, or the Satle) 
and Indus to the west, the oftener do we meet with places of minor elevation, such 
as Lhassa or Skardo; in the section of my profile I did not descend beyond the 
height of the Indus near Leh, as this fairly can be considered as characteristic for 


the average height of a great number of inhabited places, the highest of them, the 


1 Compare p. 136, note. Only on the northern side of the Kuenlien, during one descent into the plains of 
Turkistin, we aaw the first fine waterfalls, where the slope of the chain is short and stcep. Little sheets of water like 
a “cascade” near Darjiling, or one I met below Narigun (drawing Or. No. 383), are scarcely worth mentioning. 

2 “Results,” Vol. IL, p. 486. 
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Buddhist monastery Hanle, even going up to 15,117 feet; Skardo, the only place in 
Tibet below 10,000 feet for which I had meteorological data allowing to deduce 
monthly means, had to be marked therefore within the section, not in a contour- 
shaped part of the profile, as I equally had to do it with the stations in the interior of the 
Himalaya. If not placed in this form a narrow cut disfiguring the principal features 
would have had to lead down to every one of my stations which did not happen to 
coincide with the outer contour of the section. The highest pasture grounds are met 
with above 16,000 feet (e. gr. Larsa, 16,349 feet, near the Takelang Pass): in reference 
to their topographical character they differ less by reduced inclination from the parts 
above or below them than is the case in the Himalaya. 

The passes, even those leading over the principal crest, over the Karakorim chain, 
are wide openings; their slopes are remarkably flat, and more so still to the north 
than to the south. The peaks surrounding them differ but little in height from 
the crest in general; the Sasser peak, alluded to here by the needle to the left of 
the pass, where we found the height by the barometer to be 20,120 feet, whilst the 
pass close by was 2,370 feet lower, is an instance rather exceptional than frequent. 

The part following next, the space between the Karakorim and the Kuenluen, is 
occupied by vast plateaux of great uniformity of height; they would appear more 
distinctly still as such in my section were not the difference between the horizontal 
and vertical scales so great. 

In the upper one of the two profiles, in the representation of the peaks, I found 
it more difficult still to unite them in distance proportionate to the length of the basis 
and to give to the various peaks the respective height without completely losing the 
individual forms; I therefore limited myself exclusively to taking up the outlines of 
the very highest crest and to giving in every group only some of the most characteristic 
peaks, a selection which could not ever be made throughout according to height alone 
since peaks of first rank so frequently are surrounded by neighbours nearly equally 
high but no more so important as those at some distance, where height again begins 
to increase and local maxima are found reappearing. The two predominant groups 
of Peaks also coincide with the two principal crests, Himalaya and Karakorim. 

In the seven Plates of Panoramic Profiles of the Atlas most of the prominent 
peaks may be found united.’ Although not unfrequently small enough, in consequence 


1 The “Views” contain many aspects more detailed. 


THE CONSTRUCTION OF THE PROFILES. 543 


of their distance from the point from which the panoramas were drawn, they would 
occupy a length of some 15 feet when arranged along one general section from 
India to Turkistan; in the thermal profile here before us within the distance of a 
few inches some of their features had to be sketched. 

In the third chain, the Kuenlien, all my data are limited to what we could see 
and measure from our own routes. The information we gathered from natives was 
vague enough, as usual; but at least it sufficiently corroborated our own impressions 
as to the individual character of the peaks. They do not increase in height in the 
same proportion as we see the principal crest rising up, and the slope descending to 
the north from this group of peaks is considerably flatter than the Himalayan descent 
on the opposite side, facing India. As to the Kuenlien itself, its southern side is 
less steep than that toward Turkistan. 

A section of the Alps with isothermal lines is added for comparison. 

For the profile of the Alps' I had not felt the necessity of reducing so much “in 
proportion” the scale of horizontal extent as I was now obliged to do it in the section 
of High Asia; in the Alpine profile, therefore, peaks, valleys, and slopes could be united 
by one general outline; I kept this form in the reduction added to the present plate, 
the more as it is at the same time an example of a different method of delineation. 

In length the Alpine profile should have only */ of its present dimensions on 
the same scale as it actually is in height, with the profiles of High Asia for the 
seasons (on the plate to the left and right of the profile for the year). 

To facilitate a comparison with the profiles of High Asia I have inverted the 
position of north and south in comparison to the original in my “Researches” in the 
Alps; the lines I did not reconstruct for degrees of Fahrenheit in round numbers; but 
I reduced them only in size; this allows one, at the same time to determine at once 
the values according to Centigrade or Réaumur, the scales which we find quoted nearly 
exclusively in Alpine literature. At 50 degrees, besides, we see passing the lowest 
line of the isothermal profile of the Alps, whilst that of High Asia is still intersected 
by the line of 73° Fahr. This, too, as well as the dimensions, must be alluded to here 
to complete the comparison; from Avignon to Vienna, for instance, the difference in 
longitude is 114,°, the breadth of the Alps showing a difference of only 4° in latitude; 
whilst. for High Asia the longitude differs from east to west 25°, the latitude more 


1 “Physical Geography of the Alps,” Vol. 1., Plate VII. 
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than 10°. The surface overtowered by the Himalaya, Karakorim, and Kuenlien is 
fully more than 10 times that covered by the Alps. 

The profiles from various parts of India, including the Nilgiris, given in Plate III. 
of the meteorological part of the Atlas, are drawn so, in analogy with that of the Alps, 
that only one contour line is used. What I give there is all I could put together in 
a graphic form from the tropics next to the equator. For the mountainous 
regions of Africa, even of tropical America, positive data are not numerous enough to 
allow a representation of isothermal profiles. In my profiles from India another 
modification was introduced: a dotted line is drawn. The dotted line shows the 
the contour which the topographical section ought to have for the actual temperature 
of the season, supposing the value of the decrease to have remained the same 
throughout the year.’ 

To the outlines of High Asia an analogeus combination could not well be added; 
the local conditions being so much more varied in height and distance, and what is 
more important still, the deviations, as we shall see, being so much greater in the 
central parts, that all approximate uniformity in type—an important condition for easy 
comparison—would necessarily disappear. 

For High Asia five profiles are given in Plate IV. of the Atlas; that for the 
mean of the year, on a larger scale, also contains such hypsometrical data as are 
in immediate connexion with the combination of various meteorological elements—not 
with temperature alone—such as the limits of inhabited places, pasture grounds, vege- 
tation, snow-line, and glaciers. 

The snow-line had also to be reproduced separately in each of the four pro- 
files of the seasons. In the scale here used its level in summer does not differ much 
from its absolute maximum (shown by the dotted line in the profile of the annual 
means); but when we come to compare more closely the lines, as ‘well as the numerical 
data, we still see some deviations appreciable enough. 

The passes across the principal chains (of which few only could be shown here) 
have the following mean heights: in the Himalaya 17,800 feet, in the Karakorim 
18,700 feet, in the Kuenlien 17,000 feet. 


1 “Physical Geography of the Alps,” Vol. I., Plate VII. 
2 Yor details I refer to p. 140. Here it may be sufficient to repeat, that a place too warm in a season when 


compared with the mean of the year is pleced now below the real contour, and rice rersé. 
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The depressions surrounding and separating the different parts of the profile are 
the following: 

Indian plain, along the southern border of the Himalaya, 660 feet high. 

Valley of the Indus, in Western Tibet, the principal separation between the chains 
of the Himalaya and Karakorim; height near Leh 10,723 feet. 

Karakdsh valley, a wide depression separating the chains of the Karakortim and 
the Kuenlien; height near the Nephrit (Yashem) quarries of Gulbagashén 12,252 feet. 
This is not far above the bend of the river where it breaks through the chain of the 
JXuenlien. 

Plain of Turkistdn, near Yarkand about 4,200 feet. 


lv. 69 


THE ISOTHERMAL TABLES. 


Materials. Tables for the year and the seasons. 


The calculation of the isothermal tables is based upon the means of the stations 
given above and upon a great number of isolated observations made during our travels, 
also beyond the limit of permanent habitation, and at elevations so considerable that 
they are approximatively comparable to the temperature in the free atmosphere.' 

Amongst the results which I obtained from a chaotic mass of calculations, the 
following may be mentioned as the principal features: — 

The rate of decrease varies little as long as the same local forms prevail, but it 
becomes at once more rapid when we approach the heights where a somewhat 
sudden decrease of solid mass takes place, viz. where the ridges and peaks begin to 
predominate.’ In the Alps this may be roughly estimated to be the case at about 
6,000 to 7,000 feet in height; in the Himdalaya it is at about 17,000; in both 


regions it coincides, not quite accidentally, with the limit of trees. In Tibet the 


1 In order better to define the decrease also at places for which I had but a limited number of observations, 
such reductions were made as I have alluded to p. 112, Note 1. In referring these values to periods of longer 
duration care has chiefly to be taken that two stations thus compared are not very distant, and —what is not less 
important—that they belong to the same type of climate. 

? What I allude to here may best be illustrated by the following analogous consideration. Suppose we hed a 
plastic model of the country cut through horizontally into sections of equal height or thickness; the succession of 
those two sections which show the greatest difference coincides with the region where the decrease of solid mass is 
most rapid. 

3 This participation of a topographical element also explains why the limit of trees docs not 40 completely 
coincide with the same isothermal line throughout, even if we compare regions not very distant. 
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region of a rather sudden decrease of solid mass is considerably higher, and varies, 
with the general elevation of the country, between 14,000 to 15,000 feet. 

A peak, or the ridge of a pass, compared with a valley, has the chance of showing 
a decrease of temperature greater in summer and smaller in winter than the comparison 
of two objects whose forms are of the same nature. 

The more a peak is isolated the more it will approach the temperature of the free 
air;' and such objects alone, if exclusively compared, can allow of our drawing some 
conclusion in reference to the free air. 

The tables here following show the position resulting for the lines for every 
5 degrees Fahr., and the elevation corresponding to the decrease of 1° Fahr. is added 
in the margin. 

The “mean coéfficient of decrease of temperature with height” is the arithmetical 
mean of all those marginal numbers, viz. of all the elevations corresponding to a decrease 
of 1° Fahr. (It is not simply deduced from the difference between the highest and lowest 
temperature, being divided by the relative height of the peaks or crests). By intro- 
ducing the single values I obtained at the same time a result in conformity with the 


relief of the mountain systems, viz. with the height actually existing.’ 


.| Also the balloon ascents showed great irregularities in the decrease of temperature in the free air. In Europe, 
above England, Guarsuzr had obtained, as detailed in the British Association, 1863, on an average a decrease of 
1° Fabr. for 300 feet at about 4,000 feet, the change being considerably more rapid below this stratum and less rapid 
above it. 


2 This mode of calculating also presented means for testing the values independently obtained in the seasons: 
the mean of the sum-total of the differences in the four seasons had to agree, as it actually did, with that deduced 
from the isothermal lines of the year. 
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Isothermal tables. 


A. Mean of the year. 
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General mean coéfficient of decrease of temperature for the year = 390 feet for 1° Fahr. 


In reference to means for the different parts, I obtained :— 

For the Himalaya and Tibet 385 to 400 feet for 1° Fahr., values alternating 
within the groups being modified by the topographical conditions; for the Kuenltien 
380 feet is the height corresponding to the decrease of 1° Fahr.! 

In the Himalayan borders facing India, where the increase of temperature, on account 
of the vicinity of the Indian plain, is felt most distinctly, the lower parts have a slow 
decrease, but above heights of 10,000 feet it becomes more rapid than the general mean. 


' For the Alps I had obtained 320 feet for 1° Fahr. (=540 French feet for 1° Cent.). “Phys. Geogr. of the Aps,” 
pp. 334-370. A comparison of the results for various other mountain systems is also given in the same work, p. 347. 
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In Tibet the relative accumulation of heat up to 17,000 feet is followed, in the 
regions still higher, by a gradual conformity with the environs in general; the decrease 
with height becoming now somewhat more rapid than it is at an equal height in the 
interior of the Himalaya, southern slopes.—The borders of the Kuenlien facing Central 
Asia, and the plains of Turkistan from Yarkand to Lake Lop, are nearly as warm in 
summer as the Indian side of the Himalayan crest (at equal heights); this increase 
is somewhat felt still in the mean of the year for heights up to 3,000 and 
4,000 feet. 

As to the annual variation at different heights, the numerical tables of the 
stations can be compared up to 11,000 feet. With respect to variation and absolute 
extremes at greater heights, even those of the Alps cannot be determined with certainty; 
we obtained only recently some isolated data. However, for High Asia, too, we may be 
guided by them in forming some approximate ideas, considering that the annual mean 
calculated for Mont Blanc gave —5° Fahr.,' while for Gaurisinkar and Dapsang it is 
0° Fahr. On Mont Blanc Col. Ropertson had put up, July 16th 1860, several instru- 
ments; one CaskLLA minimum (No. 314) was found in good order by Mr. BLanprorp 
six weeks later; August 30th it stood at —17° Fahr. 

As maxima for the highest Alpine peaks temperatures of 50° Fahr. may be 
named, such as shown by the observations of Zumstemn on one of the Monte Rosa 


peaks. The coldest temperature known to me for St. Bernhard is —22° Fahy.’ 


' Scunacintweir, “Phys, Geogr. of the Alps,” Vol. 1, pp. 372-374. 
2 [bid p. 371. 
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B. Seasons. 


1. Winter: December, January, February. 








Western Tibet, Kuenlien, both 
northern slopes of | slopes of the crest, 
the Himalaya, and borders facing 


Himalayan Interior of the 
borders, facing * Himalaya, 
Temp. India. southern slopes. Temp. 


Fabr. 


Fahr. Karakorum. Central Asia. 


Height. | Diff. | Height. | Dist 





19,400 
21,400 
23,300 
25,100 
26,600 
28,100 




















Mean coéfficient of decrease of temperature = 380 feet for 1° Fahr. 


The heating influence of the tropical plains reaches—but does not pass beyond— 
the Himalayan crest. In Turkistin, vice versd, the cooling influence of the general 


depression of temperature in Central Asia becomes apparent. 
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2. Spring: March, April, May. 
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Mean coéfficient of decrease of temperature = 360 feet for 1° Fahr. 


This period being the hot dry season of the Indian plains, the temperature also 
rapidly increases in the Himalayan borders next to India; for the Himalaya in general 
the change is very gradual in temperature and moisture; heavy rains are not unfre- 


quent in May. In Tibet the greater increase of temperature takes place near the end 


of this season. 


inhabited places. 


Within the various groups we find stations situated in valleys remarkably cooled 


The 


in consequence of the accumulation of air brought down by descending currents. 


same we observe in the plains of Turkistén to the north of the Kuenhien. 


5 


) 


1 


March and April are still cold and very rough at many of the 
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3. Summer: June, July, August. 
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Mean coéfficient of decrease of the temperature = 420 feet for 1° Fahr. 


The height of the rains in the Himalaya limits the increase of heat otherwise 
corresponding to the season, whilst for the same period in Tibet an unexpected 
accumulation of heat is observed; it is partly the consequenée of an unclouded state 
of the sky, but that it is felt in heights so very great is not less the effect of the 
general elevation of the soil. 

All the higher regions of the atmosphere, thoroughly heated by the long 
duration of the currents ascending from the Indian plains, as well as by those rising 
now from the Tibetan highlands, show a comparatively warm temperature as far as 
to the north of the Kuenlien. 

A local diminution of heat is observed where the amount of rain is unusually great, 
such as at Darjiling, Naintal. The Tibetan highlands, especially at heights like the 
environs of Leh, not exceeding 12,000 feet, show an unusual local increase of heat; an 


apparently rapid cooling must be the consequence when we compare them with the higher 
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regions, less differing from the general conditions of the atmosphere above High Asia. 
An analogous modification is observed wherever a local accumulation of heat takes place. 
In India this season is nearly everywhere the rainy season, and the most rapid 


decrease of heat in the annual period coincides with it. 


4, Autumn: September, Octuber, November. 
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Mean coéfficient of decrease of temperature = 390 feet for 1° Fahr. 


In Autumn, too, the central parts are still comparatively “too warm;” the same we 
may say of the very highest regions when compared with those down to which the 
snow begins to descend at this season. Although with the snow-fall itself an appreciable 
disengaging of heat is locally observed, it is followed very soon, for the regions a little 
below, by a depression of temperature in consequence of the descending currents of 


cold air. 
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THE PRINCIPAL STATIONS COMPARED; 
RELATION TO THERMAL ANOMALY. 


Selection A: 4,100 to 4,350 feet. Selection C: 7,170 to 7,250 feet 
i B: 5,150 to 5,650, ‘i D: 9,300 to 11,500 ,, 


The preceding tables and their profiles refer to the mean of all the regions to 
the right and left of the section drawn across High Asia; an immediate comparison 
of various stations will allow us to judge of places little differing in height and 
latitude but considerably distant in longitude: thus, whilst the isothermal tables show 
the variation of height at equal temperature, we may here analyse the temperatures 
vecurring at heights nearly equal—the practical point of view for judging the more 
easily of the stations as to their local and provincial conditions. 

I limit myself to forming four such selections, including the larger places and 


beginning in the east. 
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Comparison of stations little differing in height. 





















































[ Winter: Spring: Summer : Autumn: 
Stations. Height. | December to | ya rch to May. June to September to Year. 
February. August. November. 
Kathmandu. . . 
Havelbagh .. . 77-6 68-0 65-8 
Lohughat.... 70-9 61-2 59-4 
Almora..... 73-7 66.2 64-2 
Srindger .... 71-3 58-0 56-8 
Darjiling .... 62-4 57-0 54-5 
Simla... ... 66-8 58-4 57-8 
Marri... ... 68-2 59-2 56.4 
Skardo ..... 67-6 51-5 51-5 
Kardong .... 59-0 43-0 44-4 
Kanam ..... 67-7 54:8 | 52-1 
Lelie dye ete 62-6 43-3 42-9 
Mean of Kéinam 5 r, 
and Leh . . } Gor e970 ai8 























The stations of the average height of 7,000 feet shall be chosen to begin with, 
their topographical condition—a position on the top of a ridge—being the same for 
three of them. 

In the mean of the year the eastern Himalaya is a little cooler than the western, 
even as far up the north-west as Marri, in consequence of the greater amount of 
moisture; the stations range: Simla > Marri > Darjiling. In the cool season the influence 
of latitude makes Marri’ already the coolest of the three; but Darjiling, though 
4° Fahr. farther to the south, is still cooler than Simla. In the hot season the in- 
fluence of latitude becomes completely inverted, Marri being the warmest of the three. 

What I said about the difference between the three stations at 7000 feet nearly 
coincides for all the seasons with the changes of the form of the isothermal lines referred 


' Kasstuli, see p. 505, is a little colder still than Marri in winter, though it is situated close to Simla, probably 


in consequence of being locally more cxposed to the winds prediminating at this season. 
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to the sea-level, as in Plate II. of the Atlas; or, which is the same, if we take the 
mean of the height and the temperature of the three stations and deduce from these 
the rate of decrease from a comparison with the dotted lines of the maps—which I 
may call, for abbreviation, the fundamental lines—the resulting decrease must be ex- 
pected to vary very little. 


The mean height of the three stations becomes 7,063 feet, the temperatures are: 


Dec. to Febr. March to May. June to Aug. Sept. to Nov. 











From the “fundamental lines” we obtain at sea-level for the basis of the Himalaya: 








Dee. to Febr. June to Aug. | Sept. to Nov. Year. 


March to May. 






















| 7419 








In consequence the elevation corresponding to the decrease of 1° Fahr. becomes: 








Dec. to Febr. | March to May. June to Aug. | Sept. to Nov. 





| 415 feet. | 410 feet. | 370 feet. | 400 feet. 400 feet. 
J 








Viz., the rainy season only, including our summer, and a part of autumn, show a rapid 
sinking of temperature with height.' 

Havelbagh, though considerably differing in height from the stations Davrjiling, 
Simla, Marri, gives a rate of decrease when compared with the “fundamental numbers” 
not materially differing from the numbers just obtained; but Alméra has a decrease much 
less rapid, 550 feet for the year. Kathmandu, Lohughat, affected by descending cur- 
rents, are a great deal cooler; the decrease being 330 feet in the mean tor Lohughat. 
It is nearly the same for Kashmir; the “fundamental line” passing under Srindger 

1 When looking back to the tables we shall find these numbers agree very well with the mean of the 
“differences” in the first column as high up as 7000 to 8000 fect; but it evidently cannot be expected that they 


should coincide with the value of the mean coéfficient of decrease, which refers to much greater variety of 
height and extent. 
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shows a temperature of 72° Fahr., from which the decrease up to the valley of the 
Jhilum is 1° Fahr. for 340 feet in the mean of the year. 

As to the seasons, we see for the valleys of Kathmandu as well as Srindger, though 
much differing in extent, height, and position within the Himalayan chain, that spring 
has a most rapid decrease; it is nearly, comparatively, coolest, this coinciding with 
the greatest melting of snow, which produces a sensible increase of descending currents 
of cooled air. In summer the decrease becomes reduced again, partly by the accu- 
mulation of heat in consequence of the enclosed position. This is the more characteristic, 
if we keep in mind that the Indian stations, even heights like Dodabétta and Utakamaind 
included, decidedly show a most rapid decrease in the rainy season, in which partake 
the marginal stations freely exposed on ridges—Darjiling, Simla, and Marri. 

For the highlands of Tibet we can compare but the western regions: Lhassa is 
still unexplored, for meteorology not less than for many a question of Buddhism. As 
the mean from Leh and Kanam—excluding as much as possible local irregularities— 


we obtain the following temperatures: 
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10,400 feet. 29-0 | 46-7 65-1 | 50-4 | 47-5 | 





Height. Dec. to Febr. March to May. June to Aug. Sept. to Nov. | Year. | 














By introducing these values into the formula d= po where h is = 10,400 tt., 


and where ¢,, the “fundamental number” at sea-level, becomes for 








June to Aug. 


| Dec. to Febr. | March to May. Sept. to Nov. Year. 




















the values are for d, the height for the decrease of 1° Fahr.: 


Dec. to Febr. | March to May. 






490 feet. 415 feet. 410 feet. 


360 fect. | 380 feet. 
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The mean for the year, when compared with the decrease obtained from the three 
Himalayan Sanitaria, differs less than might have been expected; but evidently it depends 
upon different causes, as we see from the distribution within the seasons. 

In the Tibetan stations the decrease is by far the smallest in summer, when the 
great amount of surface exposed to a nearly tropical sun becomes a generator of heat 
of unexpected power.’ 

Large valleys in their lower parts are comparatively too cold in Tibet too. 
For Skardo, for instance, a decrease of one degree results for a difference in height 
of but 337 feet. 

For the higher regions Kardong also, in the Himalaya, likewise situated in a 
high valley but of smaller dimensions, is especially valuable. ‘The fundamental 
numbers are the same as those for the mean of Leh and Kanam, and we obtain a 


depression of 1° Fahr. for 








| Dee. to Febr. March to May. June to Aug. Sept. to Nov. Year. 














| 360 feet | 380 feet | 380 feet 340 feet 365 feet 
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viz., a fair mean between the type of Himalayan valleys and central Tibetan highlands. 


In reference to the result of local thermal anomaly, we can define it therefore 
for the stations of High Asia as showing at equal height in the east a region too 
cold in consequence of excessive moisture, in the central and western parts a province 
too warm in consequence of the extensive elevation all around. 

_ Thermal anomaly in general is the difference between the mean temperature of a 
station (corrected for elevation) and the mean temperature of its latitude; in this 
sense, when compared with the conditions of the globe all round the northern 
hemisphere, High Asia is too cold, or shows a negative anomaly only from November 
to February: in March it has become too warm already, but the positive anomaly 
just reaches Turkistan; from April to October High Asia is situated in the region 


too warm throughout. 


1 The thermal anomaly of India see above, p. 450 of this volume. 


TYPE OF THE ISOTHERMAL LINES IN THE PROFILES 
OF HIGH ASIA. 


The numerical elements and the decrease of temperature being detailed, the analysis 
of the form of the lines in the Plate of profiles will best make apparent what is 
peculiar to High Asia when compared with other mountain systems, and what may 


be considered a law of a more general character. 


I. Heating influence of India. 


The first modification presenting itself in the isothermal profiles, and alluded to 
already, is, that the southern slopes of the Himalayan borders facing India are too 
warm throughout the year in consequence of ascending currents of heated air. 

The annual isothermal lines of 74:°5°, 74°, and 73° Fahr., which, in the map of 
Plate IV. present themselves as running on the sea-level under the greatest part of 
the outer ranges of the Himalaya, are objects of reference the more decisive as they 
are but the junction of the stations to the west and east of the Himalaya in the 
Panjab and Assim,’ and unaffected therefore by the influence of descending currents, 
somewhat modifying, as we shall see in Hindostan and Bengal. 

In the isothermal lines of the profiles the gradual change in the steepness of these 


curvatures with the elevation is proportional to the diminishing of the influence of the 


1 Unless I obtained these fundamental dotted lines the comparison of different stations for deducing the decrease 
would have heen very insufficient, since it would have remained arbitrary how to correct the effect of latitude. Even 
Patna combined with Kathmindu, or Rampur Boleah with Darjiling, as easily seen from the map of the isothermal 
lines, would give a decrease much too rapid, Patna and Rampur being 77°8° Fahr. in the mean of the year, and 
the basis below Kathmandu and Darjiling only 75° to 74°6° Fahr. 
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plains in a vertical direction; in reference to its action towards the interior 100 to 
120 miles may be considered the limit. 

The cause of the heated air being pushed on so far, in a line nearly horizontal, 
instead of rising up as ascending current in a rather vertical direction, is partly the 
consequence of the otherwise predominating direction of the wind, and is partly caused 
by the equilibrium being maintained by descending currents in the valleys. 

Such warm winds directed towards the interior must move on over Tibet at a very 
great elevation; or rather we may consider it more probable that there they have lost 
already their moving power. Even at heights of 18,000 and 20,000 feet our observ- 
ations, carefully directed to any such modification, did not show corresponding 
alterations in the direction of the winds. The Alps are analogous to the Himalaya in 
this regard, that they frequently cause the southern currents of warmer temperature to 
become lost in the higher regions of the atmosphere before they are felt along the 
surface in the northern regions. However, the breadth of the Alps being so much 
smaller, the effect is not so constant as that produced by the Himalaya. 

Along the Alpine borders a heating effect of the Italian plain is observed, but 
it is not so powerful as that of India upon the Himalaya; the Alpine profile shows 
the analogous bending in the mean of the year, and, amongst the seasons, chiefly in 
winter, when a heavy sinking down of cooled air facilitates the effect of the rising 
of warm currents; in summer little is felt of it on the spurs stretching away to 


the southern borders. 


II. Influence of great river systems and deep erosion. 


The difference between the thermal conditions of High Asia and the Alps is much 
greater still, if we compare broad valleys. ‘In the Alps, as in most mountainous 
regions of smaller elevation, the valleys are too warm in summer, too cold in winter; in 
High Asia the mighty extent of the river systems and their deep erosion has the 
effect, that places even in large, flat steps of the valleys, or in the centre of lacustrine 
hasins now drained, are colder throughout the year than places situated at equal height 
on slopes and ridges.' This cooling effect of descending currents, by being kept together 


in the deep river-beds, is even felt in the plains along the southern foot of the Himilaya. 


' Compare the stations: Kathmandu, in Nepal; Srinager, in Kashmir; Skardo, in the valley of the Indus. 
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One would hardly suppose on first thoughts that stations in Hindostan or Bengal 
would attract attention by being too cool; only near the opening of large Himalayan 
valleys some local reduction of the heat may be occasionally observed, but this too 
soon disappears at a little distance from the Himalayan tarai, in consequence of the 
regularity of the monsoons. 

Nevertheless, when I came to compare larger surfaces, such as the region between 
the isothermal lines of 80° Fahr. to 75° Fahr., along the foot of the Himalaya (viz. from 
80 to 87° Longitude East Green.), with the territories to the south, and also those 
to the west and east of it, I made the unexpected observation that the decrease of 
temperature in advancing towards the north is in fact much more rapid along the 
Himalaya; and I found in conclusion that the descending currents are the principal 
cause of it. 

I am well aware that the more rapid decrease when compared with the regions 
to the south, where altogether the conditions of an isolated zone surrounding the 
thermal equator is somewhat exceptional, cannot be decisive; besides, also all over 
High Asia and to the north of it the decrease of heat with latitude is more rapid 
than it is in the central parts of India. But this must be kept in view, that in the 
Panjab, at a higher latitude than that of Hindostan, the decrease of temperature is 
rauch more in uniformity with that of Central India: whilst for the Panjab the 
neighbouring regions of the Himalaya next following are considerably less elevated, 
their cooling effect has to be applied to a much greater surface, and becomes in 
consequence nearly inappreciable. 

Not so in Hindostin. The depression of the Ganges and Jamna river-beds, 
although broad at first, becomes narrowed between the Barér plateau and the Himalayan 
borders; here, if descending currents have any appreciable influence, they must be felt 
most distinctly. And indeed this perfectly coincides with the zone where all over India 
the isothermal lines show the most rapid decrease towards the north;' farther to 
the east, in the open jhils and flats of the delta of the Ganges and Brahmapitra, the 
isothermal lines show a greater distance again, the cooling influence of Sikkim and 
Bhutan becoming lost over the large surface it would have to cool. 


‘ Also the Alps cause a light depression of the temperature of the Italian plains, as seen by a comparison with 


neighbouring regions not accessible to the influence of the Alps. 
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I. Modifications produced by height and extent of elevation. 


The profile of the isothermal lines shows next a rise in its central parts, in 
Tibet. This increase of temperature becomes more apparent still when we follow the 
lines to the northern margin of the profile through the Kuenlien, where no ascending 
currents as powerful as those of the Indian plain exist. 

Already for the Alps’ I have had occasion to demonstrate the existence of an 
increase of temperature in the interior. For High Asia I did not fail to examine this 
result the more carefully, by the most various combinations in calculating the elements 
of the lines, as it had to decide whether in the Alps it is a local modification only, 
or to corroborate my having interpreted it there already as the consequence of any 
elevation of sufficient height and extent. My observations in Asia were the better 
for testing this as they were made in a zone so essentially differing in many 
respects from the Alps. 

In reference to the heating influence of the quantity of solid substance, 
the effect became fully apparent as such, notwithstanding the great difference of 
latitude between the Indian and Turkish border of the profile; also the higher posi- 
tion of the sun in these latitudes increases the effect produced by a great surface of 
soil being exposed to insolation. In Tibet heights up to 15,000 feet, in the 
very centre even to 18,000 feet, present themselves as included in the bendings of 
the curves. 

In proportion to the dimension of the earth the elevation of any mountain-system 
is so small, that the change in the distance from the centre of the earth has no appreciable 
influence upon its temperature (15,000 feet would be =, of the radius of the earth). ’ 
This is corroborated by the temperature actually observed in large mountain- 
systems where the lowest valleys do not descend below 8,000 to 9,000‘feet. The 
decrease with height would be smaller still were not the loss by radiation so much 


increased here in consequence of the rarefaction of the atmosphere; this is one of the 


' “Physical Geogr. of the Alps,” Vol. I., pp. 378-380. 
3 According to Besser, “Astronomische Nachrichten,” 1841, Vol. 19, pp. 7-116, half the larger axis of the earth 
is 3272077°14 toises, half the smaller one 326113933. . 


EFFECT OF HEIGHT AND EXTENT OF ELEVATION. 563 


principal reasons why such ‘mountain systems also cause a loss in the final amount of 
heat produced by the sun upon the surface of the earth.' 

Where, on the contrary, the ground is covered by an elevation not very high 
but very undulated, even the absolute amount of heat produced by insolation becomes 
greater than it would be on flat ground at a sea-level, as shown too by the stations 
of central India.’ 

In the tropics such modifications are felt much more distinctly than in higher 
latitudes; but it is not unimportant either for the increase of heat developed upon 
the total surface of the earth that most of the surface of the continents and islands 
is undulated, and that even in the higher mountain systems the quantity of substance 
raised compensates, partly at least, for the loss of heat by increase of radiation, contact 
with colder strata of the atmosphere, &c. 

To complete the analysis of the profile of the isothermal lines I have to 
mention in reference to Turkistain, that there, too, the height of 3000 to 4000 feet of 
the basis connecting the Kuenlien and the Sayanshan, being a broad, plateau-shaped 
valley of great extent, is somewhat too warm. At 4200 feet of height and 38° N. 
of latitude we have there a mean of the year little differing from 54° Fabr. Even 
adopting 420 feet for the increase of 1° Fahr., this would give 64° Fahy. when referred 
to the level of the sea, whilst the isothermal lines to the east and west of it could 
give but 59° or 60° Fahr.: an increase of temperature more than equivalent to the 


decrease we saw produced by the Himalaya along it south-eastern foot. 


1 A part of solar heat becomes absorbed in melting snow, but the surface covered by snow and ice is small 
even in the Alps, if compared to the total of the surface. I had obtained in the Alps about |,,, snow and ice cover- 
ing 55 to GO geographical square miles upon a basis of 3500 to 4000. “Phys. Geogr. of the Alps,” Vol. IL, p. 509. 
Without entering here already into details for the Himalaya or Tibet, it is sufficient to remark, that in consequence 
of the lower latitude the glacial region there is much smaller still in proportion to the basis covered by all the 
mountain system. 

2 This could also be proved experimentally; in the lower latitude it became the more rapidly apparent, since 
insolation, and therefore also its alterations with the surrounding conditions, are objects so much more distinct. 
I observed it by exposing to the sun two stone plates equal in substance, colour, and weight, but the one flat, the 
other rough like a topographical model. The heat generated was compared by the effect they produced when 
plunged into two vessels containing the same quantity of water. In these experiments at Ambila, as well as in those 
about the daily variation of temperature, p. 54, Dr. Trirron kindly assisted me in every way. 

* A detailed numeration of the conditions of decrease of temperature with height I have given in “Phys. Geogr. 
of the Alps,” Vol. I., pp. 331-334. 
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The development of heat favoured by the configuration of the country in the 
central parts of High Asia appears therefore to become felt more towards the north; 
as to vertical propagation it seems to be but little traceable up the highest passes or 
very elevated peaks: following the predominating motion of the atmosphere, it is 
spread horizontally before becoming lost in the higher regions. The temperature of 
the air on isolated mountains of great height also in Tibet we generally found to 
deviate but little from the mean values obtained now for High Asia in general, 
temperatures which must be considered at the same time as equivalent with those 


of the free atmosphere, considering the predominating of heavy winds at such heights. 


THERMAL LIMITS OF PHYSICAL PHENOMENA, SNOW-LINE AND 
GLACIERS. 


Physical geography presents many phenomena which, though not exclusively 
dependent upon temperature, show so decided a connection with it, that in order to 
complete the researches concerning its distribution in different provinces and at various 
heights, a comparison with at least some of the principal features has to be taken into 


analytical consideration. 


Trees. The organism in vegetation, as well as in animal life, being an element 
of great variety, the influence of physical conditions becomes somewhat modified in 
different countries by the species met with, therefore a few data shall be quoted 
in reference to trees. The highest in the Himalaya are coniferous trees (not unlike 
those in our Alps): we met with them at a mean temperature of 45° Fahr., up to 
11,800 feet. In Tibet leaf-trees, and amongst them almost exclusively cultivated 
trees, even fruit trees, are the highest. As the highest group of cultivated trees— 
probably the highest leaf-trees of the globe—the poplar trees (populus euphratica) in 
the garden of the Mangnang monastery, 13,460 feet, must take the first place; the 
mean temperature of the year deduced from the isothermal profile is 37° Fahr. In 
the Alps trees like the cembras near Rofen’ answer to an annual mean of 31° Fahr. 


' For details see above, p. 475, note 3. 
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The limit of permanent habitation of men—so important for ethnography and 
national devolopment—is least comparable in reference to climate, since the fertility of 
the soil, and the social conditions, are not less powerful in modifying what we observe 
in different latitudes and at various heights. As to climate, the limits towards the poles 
show that in mountainous regions the mean temperature is not quite so low as it 
is towards the poles; but where absolute heights are so great as in many of the 
tropical and subtropical mountain-systems, the rarefaction of the atmosphere becomes 


another obstacle to human habitation.! 


The snow-line. For comparison with temperature the snow-line is the most im- 
portant of the physical phenomena; the conditions of its existence are less complicated, 
and in any mountain-system of sufficient height snow is met with; whilst a resulting form- 
ation of glaciers is affected much more at the same time by the topographical form of 
the country. The meteorological conditions of influence upon the snow-line are: the tem- 
perature and transparency of the air, the intensity of insolation, as well as the quantity and 
distribution of atmospheric moisture. The distribution therefore becomes so important, 
since summer rains, even up to great heights, materially contribute to reduce the 
accumulation of snow; the Himalaya, as also parts of the Alps in which summer rains 
prevail, show numerous instances of it. In the determination of the snow-line slope 
and exposition have to be taken into consideration. Slope shall be used here to 
designate at large all the depression descending on one or the other side of the 
principal crest. Also the exposition, most distinctly that to the north or to the 
south, is of inflnence upon the height of the snow-line. However, for comparing the 
mean values as we have to do it here, the details can remain unnoticed; the data 
were sufficiently numerous, and in taking the means the calculation was based upon 


data equally distributed. In the northern hemisphere the southern exposition causes 


1 In the outer ranges of the Ilimalaya, in consequence of topographical conditions, villages above 9000 feet are 
rare: in the interior they are found at 11,500 and 11,700 feet; mean of the year at this height 43° Fabr. In Tibet 
the highest village permanently inhabited was Chishul, in the province of Pangkong, height 14,400 feet, the tem- 
perature resulting being 37° Fahr. The monastery IIanle, in Ladak, 15,117 feet, comparable in reference to its 
exceptional position and purpose with the monastery of the St. Bernhard, docs not differ much in temperature, 
the mean being at the St. Bernhard, at an clevation of 8,114 fect, 30°:2 Fahr.; for Ifanle even 36° Fahr. was 
obtained; but the atmospheric pressure, only 17'/ inches at Tanle, is at least 22 inches on the St. Bernhard. For 
further details as to heights sce Vol. IL, pp. 473-481. 
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a rise, the northern a fall, of the snow-line, throughout, also in the Himalaya; only the 
difference between north and south, north-east, and south-west, &c., is not the same 


in every latitude. 


When first the snow-line in the Himalaya was measured with precision, and 
the result obtained —now sufficiently proved—that the southern slope has the snow- 
line lower than the northern one' it met with many doubts and much opposition,’ 
before this law was admitted for all the Himalayan chain. But now the analysis of 
the thermal conditions, which I was enabled to reduce for the first time to profiles 
of isothermal lines of the year and the seasons, not only showed that the isothermal 
lines for the year and the summer, which coincided with the snow-line for the year 
and the summer, are decidedly warmer on the southern (Indian) slope of the 
Himalaya than those on a level with the Tibetan snow-line;* also the further result 
was obtained, that in comparison with other zones of equal latitude, it is not the 
southern slope of the Himalaya which is the exceptional part in reference to the 
height and thermal conditions of ‘the snow-line, but its northern slope and the other 
chains of Tibet. 


This was the more unexpected on account of the enormous precipitation known, 
at least from the sanitary stations at heights of 7000 to 8000 feet, for the outer 
ranges. However, for the snow limit it is to be kept in mind that at some distance 
from the Indian borders, and at heights greater than the average position of the 
sanitary stations, I found the quantity of rain already much reduced, even in 
Sikkim. The quantity of snow as we advance is also found to be nothing 
exceptional on the southern slope of the Himalaya, though its crest forms a sharp 
limit between this climate, comparatively moist, and that of exceptional dryness to the 
north of it. . 


The numerical data we have to take into consideration are the following. 


' Details about the observers and the values obtained are given in Vol. II. of the “Results,” pp. 496-500. 


2 Such as those of Capt. Hurron in McCuetuann’s Journal, No. 14, 16, 19, 21, &c. The doubt was the more allow- 
able as the heights at first were but estimated, even without sufficiently taking notice of the influence of the different 
seasons; sce Humovpt, “Centralasien,” Vol. If, pp. 177-215; “Cosmos,” Vol. L, p. 44, and Col. R. Srracugy, April 
1849, Journ. As. Soc. of Bengal, XXTX., “On the Snow-line of the HimAlaya.” 


* This short notice about it had heen given already in Vol. Il. of the “Results,” p. 497. 
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Thermal condition and height of the snow-line: 


1.a. Himalaya, southern slope or Indian side of the chain (latitude 
from Bhutan to Kashmir, 27'/,° to 34'/,° N.), with an annual 


mean of the temperature of the air — 33° Fahr. ........,/ 16,200 feet 
1.6. Himalaya, northern slope, or Tibetan side, of the chain; annual 

mean temperature = 27° Fahbr. ................... 4 18,600 , 
2. Karakorim-chain in Tibet, from Latitude North 28° to 36°, mean 

of both slopes; annual mean temperature — 25° Fahr. ..... 19,000 _,, 


In the Karakorim the exposition is of great influence. In 
northern exposition the snow limit generally is 18,600 feet; in 
southern exposition is reaches up in the mean to 19,600 feet, 
from determinations limited to Central and Western Tibet, 
scarcely differing much from the snow limit in Eastern Tibet 
either. Also the two slopes differ somewhat, that to the north hav- 
ing a lower limit of snow, but the difference near the crest is very 
small. Farther on to the north, a change in the precipitation 
becomes apparent in its influence upon the snow-line, since also 
in summer up to heights of 18,000 feet fresh snowfalls are 


sometimes observed; rain is of quite exceptional occurrence at 


all times. 

3. | Kuenlten-chain, in its west-easterly direction only varying in 
latitude between 36° and 36'/,° N., southern slope facing the 
Karakorim-chain, annual mean temperature = 26° Fahr. ... 15,800, 


Northern slope, facing Turkistin, annual mean temp. = 26° Fahr. 15,100 ,,' 


1 Farther to the west, in the Hindukush, lat. 35Y,° N., Woop (in “Personal Narrative,” é&c., 1841, p. 365), when 
near the springs of the Oxue, found the snow limit = 13,000 feet, a height so low that at all events the amount 
of atmospheric precipitation must have considerable increased; even jin Balti the same effect is observed. In 
Hazéra, to the north-east of Naugau Lat., N. 35° 11’, Long. E. Green. 75° 6’, our brother ADOLPHE had found the 
snow limit to be only 15,600 feet. Though it was as late as end of September (1856), there was no reason to believe that 
the snow limit had sunk already that year, as neither rain in the valleys nor fresh snow on the slopes had been 
observed. At the same time the influence of exposition had now hecome the more apparent: in the northern exposition 
the height of the snow-line was 14,800 feet, in the southern exposition 16,400 feet; showing a difference of not leas 
than 1,600 feet. This perfectly confirmed at the same time the supposition that that ycar fresh snow could have had 
nothing to do with the low “mean.” 
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The variations seen in these combinations of temperature and height, in reference 
to the snow-line, can best be judged of if we compare them with data from other 


mountain-systems, especially with those from the Andes. 


The snow-line was found in the northern hemisphere, in the Andes of Mexico,' 


Lath Ne 1.92 Pahiri> 3-0 ooed et Ate BAL AAS oe ee aS 14,970 feet 
In the southern hemisphere,’? in the Andes of Quito ......... 15,700 ,, 
In the eastern Andes of Bolivia,* Lat. N. 14° to 16°; mean temp. 
34? to 35° Kahpics o. 3 die oe ak eR AS ae EO a ete 15,900 ,, 
In the western Andes of Bolivia, Lat. S. 16° to 18°.......... 18,500 ,, 


Some parts, as the environs of the Paachata, seem to present a 
general covering of snow only at 20,000 feet, just as the regions of 
the highest snow-limit in the Karakorim. 


In the Alps I had obtained with my brother AponrHs,* in a mean 


latitude of 46'/,° N., coinciding with an annual mean temp. = 24°:8 Fahr.: 
For the southern slopes... 6... ee es . 9,200 ,, 
For the northern slopes... 2... 0.0.0.0 00 0.00.00 005 we ees =6©9,100 ,, 


The extremes in the environs of Mont Blanc and Monte Rosa reached 9,800 _,, 
In Norway the respective values are, according to L. v. Bucu,’ mean 

lat. 61° N., mean temp. — 24° Fahr...... Sve ese es fad 5,240 to 5,590 ,, 
For the Himalaya, therefore, on its Indian, or southern, slope, the 

snow-line is somewhat lower than would correspond to this latitude for 


Asia; but at the same time, the tropics® of America (the dry western 


! Humbonpr, “Central Asien,” 1847, Vol. II, p.169. About the same height was found for it in Abysinia, by 
Riprer; “Reise in Abysinien,” Vol. 1. p. 414, Vol. II, p.443.—These and the following data had to be taken over 
from the 2nd Vol. in order to be compared here with the conditions of temperature, 


2 Determined by Humpotpr and Penttanp. Humnoupt, “Central Asien,” Vol. II., pp. 165, 177, 213. 
3 Humaoupt, “Tragments de géologie ct de climatologic Asiatique.” 

1 Scupacintweir, “Phys. Geogr. of the Alps,” Vol. I., p. 379, Vol. IL, p. 594, 

* Bucu, in Girnent’s Annal., XXV., p. 321. 


& The tropical parts of India have no mountain-system high cnough to have any snowy region. The mean 
annual temperature, in its coincidence with the snow limit from the equator to the arctic circle, sinks from 34°77 
to 19°8" Fahr. The temperature to which the snow-line descends, we see, is not warmer in the higher latitudes, 
but in the tropics; the reason is that the absolute quantity of snow which falls and melts away again is greater in 
the tropics. 
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regions of Bolivia excepted) have the snow limit even lower still in regions less distant 
from the equator." In reference to the annual mean temperature it must be kept in 
mind that, for the southern slope of the Himalaya it is altogether only about 1° Fahr. 
warmer than the calculation gives it for the globe all round in latitudes from 
27'/,° to 34°N. But the more exceptional we must now find the limit of snow and 
the isothermal line corresponding to it on the Tibetan slope of the’ Himdlaya and on 
the two slopes of the Karakorim. In the rainless environs of the crest of the 
Karakortim chain, though as far north as 35° to 36°, we found many places with a 
snow-line of fully 20,000 feet. The highest was here in the plateau-shaped environs 
of the Dapsang Peak, where the dominating summit reaches up to 28,278 feet, and is 
surrounded chiefly by bare rocks, and deserts without either névé beds or water. 

In the Andes of America such unusual heights of the snow-line, wherever they 
are met with, are found limited to a much smaller extent; on an average the snow- 
line of the Karakortiim chain is that of absolutely the greatest height, but it is not yet 
that coinciding with the lowest temperature. 

In the Kuenlien the conditions of atmospheric moisture are no more the same. 
Precipitations in summer, also in the form of rain, are frequent enough, essentially 
contributing to diminish the quantity of snow remaining, and the total amount 
being not very great altogether, some 12 to 15 inches at the utmost, it so happens 
that here, in consequence of latitude, the snow reaches down to 15,100 or 15,800 feet, 
corresponding in the mean to isothermal lines of 26° Fahr.; but it also shows con- 
siderable oscillations, varying with the exposition, and coinciding frequently with 
isothermal lines of 23° to 25° Fahr.—a coincidence only met with again in Norway, 


at a latitude of 61° N. The farther we proceed to the east along the Kuenlien crest 


1 Compare Durocuer’s “Calculations,” Annal. de chim. et de phys. XIX., p.1. He obtained the following 


repression (in métres) of the snow-line for an additional minute of latitude, 


Latitude Depression 

0 — 10° 0°000 Metres 0:000 Engl. feet. 
10 — 20° 0:358 sy, 1:279 ” 

20 — 70° 1173), 3°848 i, 

70 — 74," 3259 =, 10-GOL " 
741, — 80° 0°857 i, 2°812 ” 


Though essentially differing from many of the local observations in different countries, these numbers, correct 
enough for mean values, also show that in High Asia it is not the snow-line on the southern slope of the Himalaya 


which is the exceptional one. 
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the more this becomes regularly apparent.' For the tropical and subtropical zones 
therefore, the snow limit is there absolutely the coldest hitherto known—local irregu- 
larities of comparatively small extent in the Karakorum and the Andes excepted. 

In order the better to judge of these variations, the seasons too have to be 
examined, together with the isothermal lines corresponding to the respective periods. 

The snow-line of a season is not so easily determined as that in the ordinary 
sense; local conditions are of greater and more irregular effect during the shorter 
periods. When, as usually, referred to the annual period, it is the lower limit of the 
regions covered by perpetual snow, where snow does not melt even during all the 
warmer period of the year. The snow-line of the seasons we may define as the lower 
limit of the region covered with snow 45 days out of the 91 days; or, which is 
about the same thing, we may say it to be the line to which snow reaches down in 
the middle of the respective season. 


The means I obtained are the following: 











Snow-line of the seasons, and its thermal conditions 
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Dec. to Febr. | 9,000feet| 38° F.] 8,500feet 8,000 feet 6,500 feet | 32° F, 
March to May | 12,500 ,, | 40 ,, [14,000 ,, 15,000 ,, 12,000 ,, | 40 ,, 
June to Aug. | 16,000 ,, | 45 ,, 117,000 ,, 18,500 ,, 15,0003,, | 47 ,, 
Sept. to Nov. | 14,000 ,, | 35 ,, [15,500 ,, 18,400 ,, 12,000 ,, | 40 ,, 











1 The eastern part of the territories here cxamined is throughout cooler than the western part. For the fun 
damental lines compare the table given above, p. 445. Also by the vertical distance between the snow-line and the 
isothermal lines of the profile surrounding it this becomes very apparent here, that in an easterly direction along 
the crest of the Karakorum or Kuenlaen the snow-line does not sink in the same measure ag the isothermal lines. 

2 For the Kuenlien the annual mean temperature corresponding to the snow limit (in the usual sense) may 
appear rather too cold when compared with the respective values of height and temperature in the four seasons 
hut it is easily understood that so it must be if we consider at the same time how rapidly temperature decrease: 
with height, especially in winter. 

3 In this season the snow-line sinks with great rapidity towards the plains of Turkistin, varying from 15,000 t 
10,000 feet. 
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The variation in height of the snow-line is smallest on the southern slope of the 
Himalaya; the other groups differ considerably as to the absolute heights, but within 
each group the variations as to the seasons are about the same for all three. 
Only in the Karakorim the descent of the snow-line is less rapid, since the first storms 
with snow do not take place before late in autumn; and on the Yarkand road the 
principal pass, crossing the Karakorim chain, 18,345, feet is passable for caravans with 


led horses and even camels during the whole year.* 


Glaciers. The central profile in the meteorological plate for High Asia, also shows 
some of the lowest glaciers. Without entering here already into a thorough comparison of 
the glaciers of High Asia with those of the Alps, attention may be directed to one of 
the facts especially surprising to me. I found here the lowest glaciers reaching down— 
also in Tibet, notwithstanding that the height of the snow-line there is so considerable— 
to isothermal lines much warmer than those near the end of the Bosson and Grindel- 
wald glaciers in the Alps. These end at 43°7° Fahr.;? in the Himalaya the lowest* 


we know at present reaches down to 45°, in Tibet* to 48° Fahr.—a temperature 


' But little to the south of the crest also the passes of the Karakorim mountain-system are impassable in 
winter when reaching up 16,500 to 17,000 feet, The Sasser pass, 17,752 feet, leading over extensive névés and 
glaciers, becomes regularly closed at the end of autumn. In 1856 we crossed it twice, and I had occasion to observe 
a decided alteration in the snow-line within the short period from the beginning of August to the middle of Sep- 
tember; it was very useful for comparison that I had still with me the second time the panorama from August, now 
reproduced in Plate 9. The snow had already descended, in the higher parts of the view, several hundred feet, whilst 
the bas-névés filling up the lower ravines had continued to be reduced in size by melting. In winter the com- 
mercial road from Yarkand to Leh has to turn round the Sasser crest by following the valley of the Shaydk. 
Amongst the roads crossing the Himalayan crest from ‘Tibet, in a southerly direction, none remains open all the year. 
Compare Vol. I., pp. 489-492, 

? ScuLacintweir, “Physical Geography of the Alps,” Vol. If., 512 to 518, and Plate XVIII. ‘The Bosson glacier 
ends at 3,455 feet, that of Grindelwald at 3,290 feet. But these are by far the lowest, and very exceptional. The 
average height of the end of primary glaciers in the Alps is 6,000 feet at 33 to 34° I'ahr. 

With respect to the meteorological stations of the Alps named above, their coordinates and temperatures are: 


Lat. N. Long. E. Gr. Height. Mean of the year. 
Benedictheuern........ 47° 42' 11° 30° 2014 ft. 40-6" Tahr. 
Freiburg ...........0. 46° 48! 7 10! 2078 4, 487 og 
Klagenfurt............ 46° 37! W 19! 1438 ,, 48°22”, 
Mittenwald ........... 40 27 11° 15! 3069 4, CE 4g 
Tegernsee ............ 47 30! 11’ 32! 2399 4, 47°38", 


The mean temperature at Greenwich—Lat. 514°, height 156 ft.—is 48°9; 40° Fahr. is considered to he the 
yeneral mean for our globe. 

3 The Chaia glacier, Lat. N. 31°, Long. E. Gr. 78%’, in Garhval, on the northern slope of the Chaia pass, the 
first pass between the Bhagiratti and Jamna valleys. “Results,” Vol. IL, p. 352. 

* The Bepho glacier, 9,876 feet. It is situated near Askoli, in Balti, Lat. N. 36° 413, Long. Ki. Gr. 78° 56°0, 
height 9,710 feet, which is one of the highest villages in the Upper Brahaldo valley, “Results,” Vol. IL, D 162. 
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little differing from that of Benedictbeuern, Freiburg, Klagenfurt, Mittenwald, Tegern- 
see, in the Alps. 

The principal reason is, we shall see, that the extent of the névé beds of 
these glaciers is so much greater.' The depth to which glaciers descended in 
Europe during “the glacial period” was considered till recently exclusively as 
the effect of a sudden change in that gradual cooling of our globe which is shown 
by all the geological periods preceding. The free communication of the polar sea 
in the north of Asia with the foot of the hills of Central Europe, over plains 
then covered by seas, is certainly one of the reasons; the depression of tempera- 
ture along the eastern shores of America when compared with the western coasts 
of Europe is an analogy still existing; but according to Tynpauu’s theory a modifi- 
cation in the circulation of atmospheric steam has an important share in it too. 
Greater heat in general, and, if to be admitted for other reasons, FRANKLAND’s 
addition of a temperature then comparatively higher in the northern seas, must have 
caused a greater amount of precipitation.’ Where this fell in the form of snow, the 
extent of névé and glaciers must have been increased even during a period in which 
the average temperature of the atmosphere was higher than at present. 

A similar condition still existing was discovered by F. v. HocusrettER in New 
Zealand. On the southern side he found glaciers exceptionally reaching down to 500 feet, 
even in latitudes of only 43° to 44° degrees south; the average height of the ends of 
glaciers is 2,800 feet. Such low descent coincided there with a short distance from the 
sea, causing a great amount of snow-fall. Though he mentions that they must reach 
down to a warm temperature, he gives no numerical detail of isothermal lines or 
local temperature to be compared with these most interesting phenomena. From the 
maps of isothermal lines of the globe, as shown on a smaller scale in Number II. of 
the meteorological plates, the temperature at sea-level may be expected to be there 
48°, even 50° Fahr, 

In High Asia, however, the cause must be a quite different one. The descent in 
reference to temperature being lower than in Europe and in the Himalaya, as well as in 
Tibet, and by far the lowest of High Asia even in the dry region of Tibet, the extent 


' Besides temperature, the inclination of the ground upon which a glacier rests may also have some influence, 
as detailed in researches in the Alps quoted above, Vol. IL, p.513. This element, however, is more potent in the 
Alps than in the Iimaldya, and least in Tibet. 


2 Mechanics’ Magazine, Sept. 19, 1862; «Ke. 
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of the névé-beds must be looked for as the cause of it: the streaming together of 
ice from such large surfaces counterbalances the greater melting away lower down, where 
the temperature is already warmer. The extent of the larger Tibetan river-systems, 
even at great heights of the valleys, such as the Shayodk in Nubra, the Indus and 
the Sdtle} in Gnarikhorsum and Ladak, has an effect quite analogous and makes 
an impression not less unexpected when you first have to overcome the difficulties of 
crossing one of the streams in provinces where the annual amount of rain or snow is 
limited to a few inches. 

Also those descending currents of air following in a peculiar modification the 
surface of glaciers down to their lowest end, which IJ first described in the Alps as 
“Gletscherwind,”' contribute to protect a glacier with the more power the greater 
the névé field at its upper end is. 

Snowy regions, even where not directly connected with glaciers, allow one to 
recognise, wherever snow is accumulated, an effect upon the temperature of the air 
similar to that of glaciers. So we see in all seasons, that the decrease of temperature 
is somewhat accelerated wherever we approach from below the snow limit — an 
effect the more sure to be independent of local modifications as it is the same in 
heights so widely differing in winter and in summer. 

As another climatological peculiarity I must add, that, as it appears, the 
Himalayan glaciers at present still differ little, if at all, from the greatest size they 
had in times past, no erratic phenomena being observed there. In Tibet a detailed 
examination proved to me that the salt-lakes are decided vestiges of permanent 
alteration of climate;? nevertheless an alteration in the size of glaciers could not be 
traced with equal distinctness. Permanent reductions in size, if they exist there at 
all, could not be separated with positive certainty from those minor oscillations 
in which decrease has so much chance of being followed again by larger dimensions. 
And, indeed, a careful examination of the meteorological conditions ° sufficiently 


! Scunacintweit, “Physikalische Geographie der Alpen,” Vol. L., pp. 366-370. 

The glacial wind frequently exercises a great modification upon the daily variation of temperature by consider- 
ably cooling the hours of the afternoon and the first part of the night. Sea-breezes do the same, but usually on & 
much milder scale. 

2 See above, pp. 134-136 of this volume. The salt lakes were fresh-water lakes before, and are now in a state 
of gradual dessication. 

3 See the swnmer clouds in the view of the Tsomagnalari salt-lake, Plate 28 of the Atlas, and their explanation 


ag the last marks of the contemporaneous tropical rainy season (p. 521). 
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shows how much precaution is necessary in forming conclusions; for even if fully 
admitting that precipitation had been greater in Tibet before the drying-up of the 
lakes had reached its present state, it is sufficient to consider that the precipitation 
may have been greater then in the form of rain to see that its effect upon the 


extent of ice may have been a very different one. 


The present volume, although originally intended to include also the researches about 
atmospheric moisture, had to remain limited to climate and temperature— partly 
because I found that the description of provincial climate required various and delicate 
comparisons, partly because during the progress of the work new materials were obtained 
from Indian stations. They were included with the more care since the number and favour- 
able distribution of good stations is a most important element for the science of 
meteorology as well as for connecting its laws with practical questions. 

The final object of science is the discovery of general laws; practical results are 
obtained less when sought for as such, but they never fail to follow when science has 
become enriched by important additions; we may even call them to a certain degree 
accidental, as they depend but too often upon the coincidence of discoveries materially 
differing in their origin. For meteorology such a favourable period is beginning 
now; in this regard the use of the telegraph, mentioned above in connexion with 
the probable changes of the weather, must be alluded to again. The tropics have 
the greatest chance of early application on a large scale, as they show a preat 
variety of climate in their provinces and at the same time the greatest regularity 
within their seasons. However, a thorough knowledge and careful sifting of the 
data to be chosen as leading conditions is not less important. 

The next volume will offer many an occasion to show how far, the conditions of 
temperature being known, the modifications also of other atmospheric phenomena may 
be considered as defined; even if on their first appearance they make an impression 
upon the scientific traveller not less unexpected and powerful than the scenery of life 


and landscape. 
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Raniganj, 231. 
Raulpindi, 294. 
Rhotasgarh, 231. 
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Saharanpur, 264. 
Salem, 403. 
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Sandove, 436. 
Sarauli, 265. 
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Satara, 363. 
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Shanghai, 437. 
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Shillong, 183. 
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Silchar, 219. 

Silhét, 232. 

Simla, 506, 
Singapur, 438. 
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Surat, 404. 
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Tirhuit, 234. 
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Trinkonomali, 417. 
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Vingosla, 406. 
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Austen, 134; 466. 
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Bairp Situ, 19. 
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Bavpry, 30. 
BEALE, 54. 
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Beprorp, 21. 
Besse, 27; 562. 
Buys Batuot, 53. 
Birt, 151. 
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Brereton, 466. 
Brew, 21. 
Bucwanan (HamILTon), 188, 
Bost, 18; 24. 
Burnes, 18; 26. 
Burney, 17. 
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CaLpEcortr, 21. 


Campnri., 23; 26; 466; 518. 


Cunistit, 20. 
Coxwe.t, h24. 


CunnInanAM, 22; 23; 466; 
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Davy, 19. 
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Dove, 46; 121; ete. 
Dunocner, 570. 


Eacen, 27. 

EIsENLOHER, 149. 

Extiot, Cpt., 19; 54; 103. 
Ee.uiot Hon, Water, 393. 
Everest, 24. 


Farconer, 134. 
Faye, 53. 
Fayrer, 21. 
FEcuner, 53. 
Firzroy, 151. 
Frioyp, 25. 
Fournier, 45. 
Fox, 45. 
FRANKLIN, 17. 


Ganer, 518. 
Ga.ton, 16. 
GaymarpD, 100. 
GERARD, 22. 


GvatsnER, 13; 52; 144; 523. 
Guien, 20; 22. 

Gonrpon, 25. 

GrirFitn, 17. 


(Gunains), 20. 
Gury, 23. 


ITaLusrrom, 101. 


IIANSTEW, 30. 


HixaxisHen, 423. 
Hay, Major, 466. 
Hay Lord William, 466. 


HerscuEL, 16; 47; 53; 151. 


Heyne, 24. 

Hopeson, 22; 518. 
Hooker, 22; 33; 466; 518. 
Horkiys, 46. 

Hoc, 518. 

Hiiezn, 22. 

HoumpBotpt, 29; 46; 567. 
Hont, 52. 

Honter, 18. 

Hutton, 23; 567. 


Irwin, 17. 


Jackson, 20. 
Jacos, 162; 276. 
JuKEs, 134. 


KAmerz, 16; 101; 525. 
Kirk, 21. 

Kirwan, 400. 

Kisnen Kant Bésez, 476. 
Kaprotn, 116. 

Kos, 33. 


LaDLey, 23. 
LALANNE, 16. 
Lambe, 7. 


Lapiace, 54. 
LEVERRIER, 150. 
Liesic, 21; 141. 
Lockyer, 41. 
Lorp, 19. 
Luprow, 25. 


Mac Gowan, 25. 
MacrHerson, 20. 
Macruenson, Duncan, 13; 
Macruerson, Hugh, 4. 
M’CLELLAND, 8; 18. 
McDowatt, 19. 
Matcoun, 18. 

Man er, 53. 
MarsHatr, 19. 
Mantiy, Sir R., 480. 
Martins, 16, 444. 
Masters, 17. 
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MEEcnH, 46. 

ME ton, 53. 
Mippteton, 54. 
Montcomery, 519. 
Moorcrort, 466; 523. 
Morty, 41. 

Munry, 16. 

Morray, 20. 

Moray, 20. 


Nicwonzs, 18. 


Orp, 24. 
Owen, 524. 
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Reenavrt, 30. 

Reyov, 518. 

Ronenrtson, Colonel, 549. 
Ronertson, Dr. 19. 
Rosrnson, 22. 

Rooke, 13. 

Reppene, 27. 


SiEvENTIGHT, 19. 
SomMERVILLE, 16. 
Spitsnery, 20. 

Staney, 13. 

Stampren, 40. 
Stewart, 19. 
Srracuey, 23; 466; 519. 
SrupEr, 45. 
SurHERLAND, 14. 


Park-Harrison, 53. 
PEaRsE, 73. 
PennerTon, 22; 476. 
Puayne, 419. 
Pippineton, 25; 26. 
Portincer, 26. 
Poviwiet, 47. 
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PRESGRAVE, 25. 


THURNBURN, 21. 
TURKETT, 33. 
Turner, 476. 
TYNDALL, 51. 


Vernon, 151. 
VianeE, 22. 


Watuicn, 25. 


Prinsep, 18. DARING, a 54; eke; Sykes, 7; 19; 21; ete. Wausn, 466.. 
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ScHiAGINTWEIT, ') a: 29; 45; Witz, 151. 
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SHaw, 19. 
SHERVILL, 22. 


TayLor, 20. 
Tuompson, Dr., 519. 
Tuompson, Prof., 29. 
THUILLER, 18; 24. 
Trire, 420. 


QUFTELET, 124. WIiams, 21. 
Woutraston, 18, 


Wruiz, 25, 
Ranpoy, 7. 


RavEensHawE, 25. Youne, 420. 


B. LIST OF OBSERVERS AND ASSISTANTS. 


The observers were chiefly medical officers. The initials could not be added for want of space; frequently, 
too, they were very indistinct in the manuscripts. Where several observers have the same family name, they are 
quoted separately. If more than one station is connected with the same observer, this is marked by an asterisk. 
The “Native Observers” in most cases were sub-assistant surgeons, and occasionally schoolmasters. In the Himalaya 
and to the north of it we had to erect most of the stations ourselves, and leave behind observers from our own peo- 


ple to continue the observations; these are put together separately as “Magnetic Establishment.” 


Wherever possible, the “observer's 
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or in official papers, I had to limit myself to naming the “reporter.” 


ABDTL, 480. 

*Apams (.\ssistant), 227; 231; 
480). 

Apans (Panjab), 293. 

Apie, 383. 

* ALLEN, 324; 329. 

ANDERSON, 497. 

ANDREW, 232. 

Arnott, 326. 

AsHeER, 310. 

Atcnison, 254. 


BappEey, 293. 

Baixie, 373. 

Battie. 350. - 
Batrocr (Dehli), 249. 
Batroun (Madras), 346; 382. 
BarkER, 389. 

Banker, 392. 


Barrister, 497. 
Barrow, 294. 

Batten, 494. 

Brave, 501. 

BEALE, 430. 

Beatson, 209. 

Beprorp, 229. 

* BELL, 421; 436. 
Buest, 358. 

Bonn, 249. 

Botuor, 244. 

Bowunitt, 309. 

Boye, 283. 

Brew, 265, 

Brovenam, 228. 
Browys, 382. 
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Bruce (Hindostan), 260. 
Brrpow, 245. 

BUcKLE, 293. 
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' Burnewn, 388. 


Buryey, 422. 
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Burren, 345. 
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CuurE, 194. 

Crank (Hindostin), 244. 
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''a) Alpine results compared; b) Beob. Manuscr.; c) Metr. Manuser.; d) (Emil) Bhuddhism, and philolog. details. 
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Cotes (Dékhan), 464. 
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Crawrorp (Panjab), 293. 
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Cunnincuam (Panjab), 287. 
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530. 
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DauseE, 11. 

DartvEL, 293. 

DasHwoon, 234. 

Davins (Kalikat), 390. 

Davins (Kanantr), 389. 

*Davingon, 284; 286; 293. 

Davis (Arrakdn), 436. 

Davis (Bengal), 224. 

Davis (Ceylon), 411. 

*Davy, 413; 417. 

Dean, 285. 

*DELPRATT, 276; 277. 

Dempster, 289. 

Dennison, 330. 

Dews, 402. 

Ditton, 182. 

Doprine, 287. 

*Dove, 207; 262; 328; 400; 
412; 424; 426°; 426; 427; 
429; 430; 432. 

Draper, 215. 

Dryspare, 515. 

Duxa, 234. 

Due, 233. 

Dunnan, 313. 


Latwe, 427; 437. 

Epmon, 297, 

Evpenton, 260. 

* JeLLIoT, Capt., (Archipelago), 
425; 432; 435. 

* Eiuiot, Hon. (Madrns), 371 ; 
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Euuis, 22h. 

Enron, 221. 

Isnxcinrens, Roya, 413; 416. 

Evay, 20). 
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Ewart, 305. 


Fauuan, 397. 

Farvey, 325. 

*Payren, 142; 434. 
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208; 278. 

Fiemmina (Dékhan), 351. 

Frercnen (Karnatik), 387. 
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182. 

Fonts, 397. 

Forp, 328. 

Fortune, 437. 
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Pow es, 325. 
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Gammig, 505. 
Ganpner, 212. 
GrorceE, 406. 
Govingau, 391. 
GoLpiIncHam, 393. 
Gorvon, 441. 
Grauan, 405. 
Grant, 293; 503. 
GREEN, 213. 

Greia (Kandésh), 386. 
Grete (Panjab), 291. 
Gney, 280. 

Gnrinson, 259. 
(Gupxrins), 244. 
GuUpruMa.t, 504. 
Gust, 198; 251. 


Haru, 217. 
Haun, 247. 
Hannuny, 301. 
Hannay, 284. 
Harpino, 195; 611. 
HanpwickKE, 202. 
Hane, 260. 
Hirkisnen, 530. 
Harper, 384. 
Hannis, 172. 
Harnaison, 279. 
Hanrny, 179. 
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lay, 247. 
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HeEnvERson = (Bindelkhand), 
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Henpenson (Bérma), 440. 
Heype, 513. 

Iickens, 365. 
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Hiees (Assam), 171. 
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Hituiranp, 282. 
Hinoun Kuan, 183. 
Hopeson, 162. 
Tooker, 481. 

Horr, 413. 

Howett, 352. 
teen, 514. 

Hunter, 289. 


Incuis, 297; 516. 
Inwis, 278. 


Jacos, 103; 393. 
Jackson, 260. 

JAMES, 293. 

Jamrson, 294. 
JAQuEemont, 514. 
*JEnkins, 170; 174. 
JEPHSON, 516. 

Jones (Arrakfn), 436. 
Jones (Panjab), 289. 
JoHNson, 284. 

Jounston (Girhval), 498. 
Jounston (Karnatik), 403. 
JouNSTONE (Assam), 178. 
Jounstone (Konkan), 385. 
*Jornt, 315; 347. 


Kauacnanp, 214. 
Kean, 223. 
KeitH, 403. 
KENDALL, 325. 
Kin, 352. 

Kina, 245. 
Kinsey, 234. 
Kwan, 430. 
Knorr, 227. 
KXnrEev, 426. 


Larszey, 401. 
*Layarp, 410; 414; 415°, 
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*Leatu, 498; 511. 
Leckie, 248. 
Lecentiz, 400. 
*Ligznia, 306; 314. 
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Lioyp, 327. 
Lonock, 241. 

Lonp, 305, 

LYELL, 253. 
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Macasn, 308. 
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Mackinnon, 212. 
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*Matrny, 241; 252. 
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Moyrraiov, 383. 
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Morrison, 290. 

*Moss, 2&5; 516. 

Movart, 345. 

Moraay, 176. 


Name illegible, 206; 263; 
267; 312. 

Native observers, 214; 216; 
231; 253; 258; 267; 288; 
295; 404; 504; 506. 
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Nretyen, 411. 


T4 


586 


Nispetn, 284. 
Nonrvat, 232. 
Nurtry, 277; 278. 


Oak.ey, 241; 257. 
O’ConneEL, 349. 
O'Connor, 241. 

Outonam, 182. 

*OxivER, 249; 313. 
Orenar, 383. 
*OucnTEeRLoxy, 370; 373. 


Paget, 513. 

Paumer, 218. 

*PanpEN, 239; 253. 

PaRTRIDGE, 222. 

Parton, 287. 
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*Payne (Hindostén), 
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Payne (Kamion), 426. 

Patty, 404. 

Pemberton (Bhutan), 479. 
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PEYLE, 239). 
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Wizii1ams (Chimba), 511. 
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